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would like to define ecological ;iskkaSséssmén: froﬁ‘tﬁéﬁusewdfﬂ?‘

pesticides ‘as .

. Verse effects (e.g., mortality
S :e¢uctionsgin,populationsrof

to single species of organisms, or
non-target organisms due to acute,

chronic,Land;reﬁroductivefeffects,:qr disruption in‘commuhity and. -

_ecosystem level functi

initiation of special review
49016 -'§ 154.7(a)(3), (4),

} COS) m ] { ons) will occur, are occurring, or have -
. ocecurred.: This definition encompasses*thg;finalucriteria for’

49005; 49007;

(see 40'CFR Part 154: |
Attachment-A);V\COmmunity

(5), and (6);

' »,“andiecststempleVel‘functionspdwhile‘nOtspeéifically'cbvefed in. ~

:the;proposedfreghlations,'wou1d,be gdveredﬂunder Section~l54{7rj o

(a)(6) above.

‘ /As/statedrbyfdohﬁSdh,11&§ZJ,'£13k is;é»fUnCtion offhéiﬁrd”and ;

‘3_exposure;‘vSimilérly,.ecdldg

_ i ogical risk is a function of toxicological
hazard~and:environmental_expOSUre., o

Tbxicologgcalfhazard»is_the

vinttinsic‘QualitYQbfié?peSticide td“éausevansadverse effect under

@ particular set of circumstances. ‘Toxicological hazard data. . .

’WOuld,include,‘foriexample,'laboratory fish,,aquaticiinVertebrate} ﬁu'

‘or bird LCgg values, and effect levels for fish and avian repro- -

~duction tests..
~-components.,

‘organisms.
or EEC,

We call

The second- consists

this the

Environmgntal}expOSUre,is\agfunction~of two data
"The first is thefeétimated’amcunt of “the pesticide o
residue that will be in the environmentﬁandfavailable‘;o non-target -
“estimatédkenvi:onmentalac0ncentrationf'@

df;theﬂnumbers;“types;_diStribution}’

‘ﬂ;abundancé,<dynamics,"and natural hiStorY‘bf,nonétargét organisms

which will be in contact withfthese{:gsiGUes."Informatioh%on.the :

" proposed label'gsg-df\the pesticide is essential for sﬁbh‘eXpQSUre

- estimates. We first estimate toxicologic:
"expdsurefsépatately;}and~then_compa:€.themy;‘

;'111{'-R;SK]ASSESSMENrJgETHQDSf35

e Bérdthohse¢he£ al., (19
~"envi. _ ‘ ,
,ofgextrapplaticn‘error,

ronmental risk analysis

i

8f7a;»b)fdeécfibe.five methods for

‘&(i;e..pquotient‘methgd,»anaIYSis'V

) fault tree analysis, analytic hierarchy
‘,_method,:and—ecosyStem,unQErtainty1ana1ysis);’

‘Their ‘"quotient

method";is’most_similar’tQ,EEB?s;cur:ent~fiék‘assesSmentmethod.f

. However, there are some subt

légdifférencg;;;;lh'their\quotientf

méthodh_anfEEC\is;di:eCtly compared to?ahuefféCt‘level such -as

an LCsg value (e.g., 10 ppm/

10 ppm). The resultant guotient,

"~ 1, can then be. compared to sOme-rélativewQthient”ranking to

o indicﬁte‘possible1adverse‘ef
,_gxamplg,-whe:e?qgotient = Q:
B | ‘ - o
. o
0

0.1 <

00O -
V|A|A ‘

O
"l

fects to non-target brganisms.{‘Fo:f

No Adverse Effects = L
_PoSSible’AdVérse,Eﬁfects~.,\s
~P:obable'AdversewsfﬁgctS‘

al,ha;atd#and‘environmentalQ-
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: iiECOﬁOGICAhiRiSK’ASSESSMENT,*"f*-
ﬂm”i;;JINiRQDU¢116N7 {5  i’ o
”\?~*"‘Si*¢¢ 197°*1the*fégylatéry @nthOEftY:andfbéSié;forfpé5£icide»[;
"’riSk}assegsme"t?“as"QStEG{Wiﬁhthe,Environmental,Protection, i

"“Age"cy-‘EPA’«"“derftﬁé,Federal'InSecticide;'Pungicide,'andglg .
“Q R°dQn;icid§ ACF[(EIFRA);nghger thisf&?tikERA‘mﬂstaﬁgterminé i
/ .whether*a7pesti¢idchan»bé*régistered“forga-particular1use;f«

 ‘Pé5??¢fd?:if7Qéfdefetmines;that;vﬁvben&Qsed;ihiaccordan¢eqwith:~~*~'

‘w ¢ausé"u“feés°"ablé”5d?éfEETeffecEs“on’thé‘énvifonment'gﬁP:L,95396,».;

e o). he roo,States that, "the Administrator may |

x;gadVerseﬂéf£é¢t33qn:the;envipénmen;?”(ihidJ;Seﬁ;_3(¢)(7)(B}).*,
\:._;,’Théﬂterm/?unréasonable;advétSQ{effects;on,the_envirohment"'“
ﬂ<3meahsﬁahy,gnteaSOnable”risk*tﬁ ménﬁor,the”ehvirdnmentg;:akingt
vf.intowaccOunt~thé,ecohdmic,;social,;and¢environmenta1{costs;and;‘,u«
Tbenefits‘0£jthejus§30ftanywpesticidé’jibid& Sec.FZ(bQX).‘}Underw’ , }
, 1FIFRA&thé‘processfo:fetermihihg v’{vh\‘e‘t-'./l-‘na‘zy-,or»L_r‘x‘ot\j;a‘,;}r‘:".,is),cffi.,j‘s;zauirsarea,sonf-~
ﬂ“ablef(i.e,;factorihg‘1h}bénefiﬁsfalong1withgr;sksJ‘is*airiSRQ;3 :
‘mgnagementﬂf&nctiOn;';FQr“thiﬁ’discussibni~the‘iEPOffant term

o used in*?IFRAViSJfFiskatd‘tﬁeﬂenVironménﬁ;fp\In,order for ‘the
- Administrator to determine if there will be an unreasonable risk

© £3ohe environment from the use Of & pesticide, an environmental
_ risk assessment br;more‘épecifiCHIIY;'an«ec010gic31 ri$k assess- -

- ‘ment, is required. The term 'ecological' better describes the

9023 seope of adverse effects that are of concern from the use
/ rse effects of greatest

”‘1*bf?pe5ticides,gvrn;the past, the adverse

- ‘concernwhave;been‘mortality to single species'ofanonrhuman.;yj

N non-target organismexinéludingmendangg;ed_qr"threatened*speéies;f"**
The ‘EGOlOQiCal, E‘frkfegi‘;*s_:Bra:QCh;';('EEB ) .":_i‘r,,‘--' the v*Ha,zard E'E_"‘alpaﬁidn -

J_1    R1gx7ésse$sﬁent;hasgbeéﬁ‘ﬁésefibéd?ﬁﬁxestiﬁatinggéhe‘p:¢b§= f1_',

"J: b111tY°r7likelih°°d“°f’“"desitableVéVéhts*subh‘as;injury,,death,,g ),u

0 ‘olr':'/ devcr‘e’a's.;e' 'in’ the mass. or p“roducti‘Vi_ty of game fish, Wild‘l‘ife,{;,‘ o
 §&¢;v(Suter iI?‘et'al.).1983:fkodericks“agd?Ta:di:fik1982)‘ :Wg e

o

Sl N C ! [



(e.g., an LCs5g) based ‘On regulatory risk criteria. The regula-
tory risk\criteria;‘as specified in the 1975’Regu1ations'for"t e

) d. : th
- Enforcement of the .FIFRA (40 FR (129); 28260-28265; 28281-28284)
in S i iew est ‘ Crfteria‘andfProcedureQ;

1975 reguiatiqns;:the model]was‘désignedtofprqvide;a”safety .
factor that would allow for differential’variability and sensi-
tivity'among’fishband wildlife species. It was assumed that

;thé"slppe of the dose/response,curvevfor'the hff¢°t5'¢f a~pesti&@:;p

'"iﬁbagéiblé'ts‘test?evéry non-target Speéies*thatﬁmight be ‘exposed

}',ﬁoga,pestiCide;) Therefore, as”the21975’reQUlatiops,state: I

‘.toﬁleadthﬂa mortality rate of about 0.01 percent ,
~‘underﬁtypical¢slope conditions, but to a mortality

' rate of 4 percent under minimum-SlOpe’conditions.y A
‘;vdose-requhse S times lower thaq,thevLDso or LCsg

.- of 5-10 for setting the classification criteria for T
., protecting wildlife, “Thgse factors;wou1d;befexpected‘
' to provide an:ample margin of safety for a typical. :
"species, but only‘marginaljprbtectionvtb,the,most\ L
- variable species, Even larger safety'factors than 10 .
‘would be desirable to ¢ ‘ ‘ ' g

instance the death of an endangered species' (40 FR (129):‘"ﬁ?"

' whethe;fcurrédtly‘registeredfpeSticides present unreaSOQablga
adverse effects to»humans.or the envirohment,; L

Y1/ PSpeciél~Réviéw isia"fbrﬁaiized‘Aéénchﬁféééss'fbr detérﬁiningv

“u .
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A'The.following;eauaﬁiohs'déécribefthis models: =

(1) log Ly = 1og LCsg + (probit k = s)/p

where k = thé hewmpercentage»mdrtaliﬁy‘

- b ='the slope - = " T B PR

5 ='the probit of 50% - S T
fqﬁd)ﬁhé/antilbg of log LCy = thé;estiméfe'offfhev{fr

.dosage ‘of the new percentage mbvrt‘ali‘t;y', ep. 2

‘i.For‘exampleg'the_followiﬁg‘éalculéticns»rééulted\inkthef
‘,acutersafety‘facto;S’for wild mammals and birds. - : ‘

- Example (A): if b = 4.5; LCsg = 100 ppm; K'=0.1;
SRR probit k = 1.9f; T % T

h;\théq,\'lcg LCd;i}=k2 + (1.91 =5)/4.5 | -
R ,lqng¢o;1=]1.3i;{Anti1ogf(1;3iji=20;4,="Lc5;1, ax

i

~and, LCsp/LCq. ) = Safety Factor

| Where 100/20.4 = 4.5 or approximately 5. .

Therefore,jpeéticidés which result in reSidueswexceedingtl/5th}f,
an-LD50_or'LC50”Value‘fér non-target organisms with "typical- o
slopes™® will~be,candidates‘for res;rictequse (i.e.; use. TR

‘restricted to certified'appliéat¢rs).'\1tjis not stated in the -

. regulations, but an«acceptable:interpretation'of‘the\éituatiéha‘)

" is this: based on that . cross section of data and accepting the
assumptions of the model, 0.1% (or one in¢1000)'0f~tﬁe'typicalf’, ,

© population exposed‘to’the~pesticidesﬁare{likély;to die when =

. the safety factor\of"sfis‘USed;.JTheSe c;iteria[alsotspebifyl“

. that the residues are to be. determined at the time of maximum

. residues (i.e., immediately afper\appliCatiqnj,( This addswan’f‘ \
‘1*’additionalj(albeit*unknoyn)‘safety faCCOtQththefdriﬁe:ia since
L tbgsg\re§iduesamay\deg:ade over time. RE , i

ﬁéeded~for many aquatié;ofgénisms-because they,cannbt'easily*.‘
- limit their exposure to;pesticides‘by,moving,outVOf treated = . -
,,areaS’Or‘by'switchlng‘to alternate fppdyitems‘aS‘canibirds‘v S
" and mammals.-‘Therefore,Aan additional safety factor of 2 was
applied. Consequently, pesticides which result in residues

exceeding 1/10th an LCgg value for non-target~aguatic,orgéﬁiSmé‘ﬁ

with ftYﬁical\Slopés"‘Will‘bé:gﬁndidatesﬂforvrestricted'useﬁ~: .




'We'canﬂusgaghgfbfevﬂous\modél to. determine théfprébﬁbilityfof f 
;',SO"percenA&AOrtality;in the typical aguatie non-=target organism .
' population, - - S s s Sl o

_ Example (B): if_b\;‘4,5: ﬁC5q é;ibp-ﬁpm;;chf="1o§;3_""

0 legreg =a1; o
B R

lbg‘\ LCSO + (\probit k- 5)/4 .5 AR
. 1= 2 “‘ (Ptbbit’k.f - 5)/4.5 o By - |

s ahd}’”lgg’chy

-therefbre,1k(“=‘6{00606339767;;the new pércehtage‘hortaliﬁ

' Bs above, we can state that Pesticides which result in residues

“_exCegd;ngr1/10th*an‘LC50 value‘ﬁbr“non—térgef\aquatic;organismsl '
with "typical slopesﬁ‘willrbé‘candidateéﬁfor.restribtedfuse.,ﬁ o
' Again, an acceptable"interpretatiOn of this situation is thiss: )
’gybasedaon~that\créSs‘sectiOQ'of data and acceptingéthe;aSspﬁptions~
.Qf¢thef@ode1, approximately 0.000034% (o:'one*in“30;00p;000)yof;'

;"prOVides'a,largefmatgiﬁTOEfsafetyvEdt'aquatic organisms with .
- 'typicalwslopes,"'j> o R A RS -

- ‘We realirégéha; ménYkﬁhebretiqal.Questibn$°caﬁbef

g‘taiséd{abcut.the‘USE‘of risk criteria and safety factors in

. general, _Currently{jWe~do;not use the model to predict the -
, H‘TprObability.‘f;a pesticide torcause,Significant‘acute édverse”;*z
”«,ﬂeffects‘to‘nonétargetﬂorganisms.,“Thissimple,model«for~~~~ o
... ecological risk assessment' does nbt'provide_anméchahismwfo:y~‘
ﬂ;esfima;ing*model;unCertainty_or&theﬂprobability‘of adverse.
effects, We have come to view the risk criteria with their
isafety'facto:s[a5~*roughf estimates Qfﬂpotentialﬂrisk'to
non-tatget‘organisms;,;Weushould;note that an attempt is SN o
3 ~cutrently,beingnmadé_to‘rg-visit~the'model based on up-to=- L
. date data basés~inwbbth*EEB'and~the,office of Research and L
- Development (ORD). e T L R SR S

IV.  DATA REQUIREMENTS




»;Under FIFRA the Agency is not responsible for producing the o
data needed to make an’ ecological risk assessment., “That burden
-is piaced'upOn,the applicants;for;regist;atiOhg "OPP has - , '

o Further, ‘we are in ‘the process of developing Standard
;,Evaluation Procedures (SEPs) for each kind’ of data that is :
. required for an’ ‘ecological risk assessment. These SEPs ‘explain.

"’_the procedures,used;toyevaiuate«ecological effects data submitted

3_' Avian Single-Dose Oral LDSO}‘ ‘”"
ieiiﬂl‘ Avian Dietary LC50,:~; B E \ _
'._3‘Acute Tox1c1ty Test for Freshwater Fish,'kjf,“k
fk;°eAcute TOchlty Test for Freshwater Invertebrates-ﬂ‘
' é’Wlld Mammal Toxic1ty Test,”4snx

'/u°fAcute Toxicity Test for- Estuarine and Marine Organisms 7
,~(Estuar1ne Fish 96-Hour Acute Toxicity Test).u : =

\ﬁ“:Acute Tox1c1ty Test for Estuarine and Marine Organismsffi
\ ‘(Shrimp 96-Hour Acute Toxicity Test), L Lo

°‘Acute Toxic1ty Test for Estuarine and Marine Organisms,('
’:(Moliusc/96-Hour Flow-Through Shell Deposxtion Study),

“?‘ZACuteiTokic1ty Test for Estuarine and Marine Organisms-ﬁ'
’SE(MOIIUScJ48-chr Embryo-Larvae Study),»=,» :

' "ﬁvfﬂ‘&Honey Bee - Acute Contact LDSO, and

\“ '

3f° Honey Bee - Toxic1ty of Re51dues on Foliage.f{_k

- w Additional SEPs for rev1ewing chronic and field testing
igdata w111 be completed and 1nc1ude.. - :

if“ Av1an Reproduction,
ve Fish Early-Life Staqe°

/’;° Aquatic Invertebrate Life-Cycle,-“‘“




S

et

e Fish;Life+Cycl€; and :

[N

“jéﬂFieldeqst}hg for ﬁollihatoﬁs;g77 "

_,,Under their'definition of risk assessment, Rodericks and

- f‘;Téfdiffr(1982)~pré§entlfOUrprocedural‘stepse_,(1)'thgfreviéw and‘~

~ Syaluation of hazard data to identify the nature of ‘the hazards;
S (2) identiﬁyingﬁgnd evaluating the obseryeﬁjQUan;itative'relatiph-"
- ship betweenhdose;and:rgsponsef(ghis;ftéguentlygrequiresthe'impof;{

._;sitibn;qfgassumptions“rggarding‘the}quantitative1r¢lationship~;s%

- R b il

‘ﬁ7bé"prbté¢tea):;(3)ﬁthefidéntification,of’theacoﬁditiqns,ofaexpo-*“’“

- Sure'(é‘gfi;intehSitY¢bfrequeﬁcy,‘and;duratioﬁﬁof*exposufe):;ahda> q
‘;gt4)~c9mbining*the~inf9rmétipn’on'doserxespdhse'with,thatldnfe*90~'.i

~conditions of exposure that will beféxpé:iencéd.by;the.non-targé£4;7
POpulatiOn(s),ynder_considera;ibna' The‘&uthors staté furthéﬁ; ’

' that: ﬁRiSk?assessmentin001Ves*integration~ofrthefinformation-~“

‘ﬂ“’and analySisgassociated,yith?thESew£QUr;stegs(t9¢prqvide;a‘completéﬁ

'"characterizatioh,qﬁ:the’natUré*aﬂd“magnitude of risk, and the-

”llgegreefof'Confiqgnce‘associateaﬁwith‘this:chagadterjzatipngii

"1;n'EEB, wgygenefaliyfolloWitheééfout"éteps,‘AAs pﬁ£iined;’

‘j:'in!Rigureglijtoxicological hazard data and'expoSure%datélaré-éom-

. pared using the regulatorygtiskgcriteria; “rypiqallyqﬁthe,toxiCO-f e

,‘/'logical'hazgrd,dgta may%consis;qu.agute;Lnsngnd=Lcsg“values; or
--’chronic;hofeffect-levels,fbrfthefmost:sensiﬁive indicator species.

BN '

.wTExPQSurg,data nprmally’consist bf“model—based,estimated‘environs,;7_
\\Amentallconcentrations,inﬂimpqrtant>mediajof,concern/(i;e‘,"water,f\/v

J“Vsoil,\pcn—target‘orgahismifoodfitemS);j As the ratio of ‘these in-

put data:equals&or?exceeds-therestficted~use,ctiteria,.ag:iSk‘isTff

- inferred. If the ratio approaches or exceeds the special review . -

..criteria, then afhighv;isk,iS‘ihferréd@] For~non—endangered‘nbﬂfg .
- target.organisms, this generally means that the ratio approaches - ..
-or. exceeds one. The criteria“fOr;endangeped‘Spegies/are more . . . =
.. rigorous. fThey'are;présented\in»Attachmentfﬂwamdwcanist.of LT
- safety factors applied to acyteﬂtoxicity‘vgiuesﬂsuch as the LCjg..
- or LCsp. . R AR S P S

We récogﬁiééfthat tﬁe féti6fméthod1forha$seSSing_fiSK’hésﬁ~

- fhhhérOus”weakdessesé{ For example: (1) it'does not adequately . =~

,, ffaccount'for effects gf:inc:emen;al dosages;'(Z)yit,dbesunotrcoméiff
 ~ pensate for[differences\bet%eenflaboratory,tests and field popula-

i tibns;»(S),it'cannotfbe'usedﬂﬁoriestimating indirect effects of @ .-

,toxicantsw(e;g.,,food:chain'intetaqtibns)}"(A)QitVHas,a

n unknown .

\*'reliability;((5)';trdpesfn0t quantifyuuhcertainties; and (6) it

3~:does not adequately account for other ecosystem effects (e.g.,

E gpredator-prey\relationships,gcommunity‘metabOIismjﬁsttucturalf«'

g shifts, etec.)., \Atwthejpresentﬂpimev thetefore!~the,statEeqfﬁphef”{i 

S S o S T S DA
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" FIGURE 1 -

: ;Eléwzﬁhaft for Ecelggisal’Risk Assessment,foriPésticides"
INPUTS

TOXICOLOGICAL k
‘BAZARD DATA

-~ - EXPOSURE DATA =
(Laboratory)  (raboratory) = S
?ééticideSUSé,infer :
mation (e.g., label
rate; frequency -

Chemical fate and
”;transport‘data'(egg,;~

: logical data
- le.g., LDsgs; LCsgs;
. ECs50s; NELs; MATC)

- EC6tokicdl - -

s ,1/2-Iife'data7“Kd

'  - HumanxTOXicolbgygﬁatéf‘f

{e.g., Rat, Mouse, .
Rabbit, LDggs; |
LCs0s, NELs) .~

vtgFiéldof, ‘:Iij;:

-’Eédtoxic@logicalii f
-~ data (e.g., S

mortality; Subléthal
effects; Population

/

Q.Rééidue“
- (e«ge, P

values; residue o
~decline. curves; fish
~accumulation) = -

- bressure; molecular -
f‘weight;‘structure)

k?ield5v‘ "7

Chemistry data
lant and

J Chemistryﬂdatai(é;g;)f
»~;solubility;'vapor‘ L

‘feffects)

v;metabolicvprOGucts)

|~ Chemical data

and tran

soil r

timing; method of
-application; site
charactgristics;~
potential,géographic

extent of use) N
\Non-targét'Organismv“

iﬁformationv(e;g.;‘

~natural history)
esiddesj;g?' |

port datal

(e.g., field dissipation rates; |

| + fish rates;

fiSh'residues) 

| Estimated Environ

W ‘
mental Concen- -

- types; distribution;
- abundance;  dynamics;. -

<trati°ns~(EECs)ifor‘water.'
’,soil,'nOn—target‘food.items:
plus,profile'cf‘non-target;
organisms at ris R

k

,]INTEGRATIQN

‘Comparé;Tbxicbiégical Hézérd*DaEa tQ Exposure Da;éuéasédjdn. :
ria_(See,Table 1y IR K ’

.Regqlétdry\kisk;Crite

QUTPUTS

B Stateméntfksseséing‘Ecologiéal Risk frbm'thé Uéeyof”tﬁé"?ésticide,i‘g
'32;91Regnlato;y“Actiogs-~ SR ST RS / -

s Réqﬁiie Additional’Data L
'Require Restricted Use Classif

- 1 ication to Reduce Risk =
= Require Use Restrictions cnﬁLabeI'to“Reduce Risk' '
= Initiate Special Reviews based on Risk Criteria

. . ~(See Attachment A e, I
' - = Recommend against Registration

-




’terization;yv

oo

-1 0:—

- art. cannot préVidergkcgmplete qh&racﬁétizatiﬁh of the magnitude

.of risk nor the degree of cbnfidencefassociatedgwith the charac--

\:"Vtoifurther’illustratévthe_approach,ShQWn'inZFigure,l consider
the following example: a‘hYPchetical-Organophqsphate insecticide . ..
is applied to cotton at l;ppund‘actiygming;ediéntwup*6073‘times'per~

'?QEQWiﬂQ”Seasonf;asfaﬁfblia®“$ﬁféy when insects appear. Cotton is -
~.a major crop in the U.S. with approximately 8,000;000_acre§'plahted_q

\ih;1983~(U;S;abepartmentgbféAQ:iCulture;U1984);~‘Gusey and Maturgo
(1972) 1list tbeyfollowing‘species“or‘groups‘as.utilizing cotton
fields for*feeding‘from‘June_through%Octoberé‘ quail, pheasants,

o doves, prairie chickens, passerines, rabbits, deer, raccoons, and
- ‘antelope. ,Roach‘(1973)]obserVedjoriqles; hummingbirds;_bpbwhites,u
: mourningadoveSg,:owhees, cardina1s, and thrashers using more mature,..

shadier cotton fieldsﬂjnwakﬂiSS;ssibpirsthyag;Ih'Junefand5JuIy,,
‘before most soil;was,shaded;jpurple\gracklesjwere_obsetVed;‘ Other

f_birds;wé:ehobserved,to~a‘lesserréxtént,’ Among mammals, rabbits =
’vand;deer“browsedjin¢idental1y;on;cctton:”cotton rats, house mice,

(

,,whité-foQted‘miceiﬂcotﬁonvmicé;vbeave:s. armadillos, raccoons, and
. foxes were also observed. A 1imited*number~of'species*ofjsnakes,

‘lizards, turtles, toads, and frogs were also seen.. Therefore, =
there is significant potential. for exposure of_the,inSecticidéntok -

‘terreStfial-wildlife,féspeqially.birds. The most likely result

- of exposure to birds is via the diet (versus oral ingestion of the -
- pesticide per se).-

' hé~méﬁimum?anthypicaI'expectéd'résidue;con-b-,
centrations of the insecticide immediately after application on
vegetation, insects, soil (after Hoerger and Kenaga, 1972; 1 1b,
ai/A) anad water (see Table 2) ares .- o , R e .
e Lo Residue (ppm) . =
Vegetation Type e Maximum - Typical

Short grass =~ . o 2400 v 125
‘Long grass - o rq100 T g3
Leaves and leafy crops o 125 - - 35
- Forage, e.qg., alfalfa; AR PR S V -
also estimate for small insects 58 - . -33
Pods containing seeds; Legumes . 12 3
- Grain - ° R 10 = - >~ 3,
- Fruit (e.g., cherries, peaches) ST 1.5

Seil | R -1~['”~” 1‘ _“,Résidue:(ppm)

;-

0.1 acre-inch indepth ~ - 3

0.5 acre-foot in depth S 0.734

- . . . - N B e B . . )
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_“yConcerning exposu:e'to,aquatic’organisms}awe can assume -

T tha: a'typicalﬁrunoff scenariovfor—cottOn;grOWth areas would

include a 10-acre basin draining into a l-acre pond with:an

| average.depfhk°f'63§9¢t\(USQAr1982)-‘ﬁFﬁrther:QWaUChope(1978}“;
- Suggests that Wage;és¢1uble<935tiqidgs;appliedyaSjaqueouswulw -

”Ihqtéforgrfégenérélizédﬁﬁaﬁfﬁhﬁ“nunoff;figure~is.1.5%}f,Usingv”  i
the.generﬁleguafi°n»wherefgsc(Ppb)f=“pesticide»lpadfng-tofthe el

of ‘the water, a maximum estimated concen-

- body of water/weight e \ ;
’tration”du¢~towrnnoﬁfQWQulg be19<ppb.1“An]additiona1 source of =

;the_inseétiqidefﬁotthgﬁpon@‘is‘épray.drift. There is-little

inseqticidé,fthé,value_Would?be I4¢ppb; 4whenrthe(drift eStimates 

are addedPto:unoff\éStimatés,Ehe'total»initialVCOnCentrationi

: «koffthe’inéecﬁicide\in‘;@e pond is_estimated,to_beg23&ppb. Thus,f

| aquatic exposure. . ooorc @nd 23 pr

Thé;iabofatoryjtoxicolégicaifhazardfdataiforfthisﬁﬁypoghe;

‘ thical;inSééticidéjisfasifollows:; BbbWhite‘quailr(adult)»LD50~=

'2‘mg/kg;and‘bobwhite“quai19(l47days 0ld) LCsg = 3,ppm;Jma11ard;"j o
. duck (10 days old) LCsq = 30 ppm; avian reproduction NEL #'300 ppm;f;

o 5{b1Ue§ilIﬁsunfiSh~LC50 =*100_ppm;'rainde‘troug;Lcso = 57 ppm;

"Daphnia magnaqLcso;;fIOOQppm; fathead minnow

ha 14 - w life-cycle MATC =
>0 ppm; Qigﬂﬂii’ﬂégﬂéglife‘cycle.NEL = 35 ppm, . | |
When éompa\fi ng;\_’tvhe <e’$tpo's,ﬁr"e,ﬂggcs' to the téxiué‘oklogica,l -

j,haiard;data*bésedsbn'th%chiteria in Table&l,~it~iS»¢1earﬁthat“"’

‘thefriskﬁtd‘aquatic\organisms‘isr10y.f The highest EEC, 734 - .
;’ppb,\is;1e5s~bhan\1/10th thew1ow9st acute»Lcso‘valuer(i.e;n, ﬁ e
.57 ppm/10 = 5;7;gpm)gand'the lowest chronic’value»&i;e.,‘35“ppm/ R
,"10ﬁ=,3.5]ppm);r;The riskﬁtp avian wildlife;ﬂhowever, is high.
The EECs for common avian dietQQOmponents?like_insects,,seeds[.
,g:ainﬂ(iie.;;BLppmcto~58uppm)xarezgreater than or equal to the

. Iowest‘avian\acuté LCs0, 3 ppm. Further, exposure to contam-.

inated insects aloné pbseé“a:fisk‘6£;uhacceptab1e-levels;;

The nature of the risk'iSuthaE’signifiCant‘acute avian
. effects are possible. The mqgnitude,bf'the.effectsl while
&’fuﬁQuantified,Tcould be quite large since cotton is_aimajbr;crop .
© in the u.s., espegialiy:Ln’theYSQUtheaSt; Texas;»and,CglifOrnLa;f.,
‘. -Avian ﬁopulatians«chIdgbeyadverSe;y afEEc;ed-on_a.local or = . =
. regional level, including»membérs‘of‘endangered;speqies; S

Do o e
L 8 o -




_/

| Finéll?j'to_furthér,validate'EhiSféohclusidhixfiéld»gffects data.
'~ are usually required, [Specifiqally1'these[datagaré.terrestfial o
o field studies-that'will\investigate‘andquantify_acufeeffetts n

'lw;pvavian;ppbulatiqﬁS'ihfactual\fiéld situatioﬁs.ﬂjap‘

5 t'this‘time)\Qé~éandbﬁlproyide,aifeiiéb;evéstimatévofthe‘

~?probability'for,significantAreductiqnsvin~populatioh570f'non- L
_,tqrgét;organisms; FHoweVefiibaSed“oh,an increaSing'body;of e T
-historical fieldfefféc;sjdata; We,beliéve_that*the,riSk‘asseSSment S
“schemewdbes*enable«us~tordistihguish between]pesticides'thatw‘ S

Pose a significant high ri;k‘anq‘those’thaﬁ‘pose a low risk.

K'fA;;féguatic Risk'Asséssment 

1. Introduction

‘fV EEB@s‘aquatid haZatd{asseSQmehﬁTp;oéess hanbéeh”diécﬁsséd 35
from a regulatory vieWpoint\élsewhereglAke:man,and;Coppage, 1979),

‘This report: illconcéntrateQrimatily'on'EEB?s_riskmasseSSmeng

o prpceduresﬂanqvtheaSupporting scientificurationale;,‘Inﬁthe
:gQUatic“riék‘aSSessment, we examine the

~potentia1;:i'k5~oE;the°‘

‘rp:oposedfpesticide,uses tp“nonétargét”fishﬂand aquatic-inverte-

molluscs, éndfaguaticjinSecfs;V7Infaddition,ceftain”species

- within thesé_grOups-ane~importantvfpod andvrecreation~resources;;\u*
‘_‘andrcthequentlyga:e’Ofvgreat ecqﬂbmicﬁandfaesthetic*value¢" L

. Risks to non-target algae and aguatic plants are not -
addressed'he:e‘becauSthhe‘AgencyVhasfdetermihed thatwphytotox- A‘

Tw;qity;data will;be‘geguested~only-onja case-by-case basis.

'ExampleSWWhen.suchdata;may befrequested'aré:'>ll)[forpeSticides

usedin'forestsfand»naturalfgrasslands,,&2)Whgn'hazardS'are'

:**posed'to‘federally endangeredgorythreatened\plantéfw(3),at théffyﬁ"'

'initiation,of~a‘Special‘§eview whereﬁaaphytOtoxipity,prdblemak

‘mayfexist, (4)fwhéreha/specific phytotoxicity\problem%arises

"and,when,general'openxliterature'dataxarenot_gvailable\to

V\"address7theﬂprpblemf(Séef4O CFR 158;150),;rWhen4suéh'haZapas by
“« ware\addressedyftheyjare,CQnsideredéina-sepagate revieww5 :

!

?,  Ihdiéa€of“S§e¢ie$\" - | o
G vEEB{fédueétsfcertain?toXiCi;yudata pripﬁ'£o thé,6¢ﬁbIétion;
of§an;aquatic”risk assessment.~~Considerinthhat theré\are“more‘
than ZDOO\species,OE~freshwaterfandgsgltwater“fishin;NQrth_ﬁj

o o . . A I, B




i »

) !\v,

?the test species should be one- which has demonstrated

;cals'

\-,

:'f'f\fthe dose—response of the test\specieS'tQWa;var{éty‘of;Yij‘"

...pesticzl.des,,v R 4, R B
'V{;<f°'the test species should be ecologically 31gnificant,
h"f:naturally in large numbers and in widespread habitats

"Wf-the test species should be aesthetrcally and/or economically

important*‘“

‘“;f"the test species~should be readiiyfavailablé;for‘tésfv
"'*Purposes,,and o 7+ € 0T 3

"\ ; yv“
"

, Tthe test species should have a life-cycle short enough to'f
jk permit reasonably short (l year) life-cycle tests. '

While no single species meets a11 these criteria, test
spec1es should meet a majority of these criteria to qualify.

tox1c1ty test methodology using three: Atherinid fishes (51lver-’

| s1des).:‘It was generally. recognized that an, established

L _estuarine/marine fish that has been w1de1y used as the 1nd1cator<
- species for tox1c1ty testing, the -sheepshead minnow - (Cyprinodon 5
- 'variegatus), is relatively insensitive to known toxic chemxcals.','
-« .Therefore, EPA‘s Environmental Research Laboratory at Gulf R
'l,Breeze, Florida, proceeded to develop partial life-cycle testing .
. .methods using more sensitive and better. representative marine/
';;estuarine test species (i.e., Menidia beryllina, M. menidia, . o
..and-M. peninsulae) (Goodman, et al., 1985 a, b). | When these |- v
- “methods are finalized and tested, Subdivision E of the Pesticide
‘Assessment Guidelines will be updated. _\\_ .4 . ST

The 1nd1cator species that EEB has selected for acute

"a\tox1c1ty testing are consistent with the. recommendations in: .
- {1) ASTM Standard E 729-80 for freshwater/marine fish and macro-“
~‘invertebrates, (2) Committee on Methods for Tox1c1ty Tests with -
Aquatie Organisms, 1975, for freshwater/marine fish and macro- - . =~

. invertebrates, (3) ASTM Standard E 724-80 for static acute tests;,‘

. +with larvae of bivalve. molluscs, and (4): Bioassay ‘Procedures for °
. .the Ocean Disposal- Permit Program (anonymous, 1978). for oyster’

'~ shell growth tests, static dcute tests: using mysid and grass“
‘fshrimp ‘and Acartia tonsa. . -More specifically, the species most
,often preferred for. acute testing are' i ,

t¢?° freshwater/coldwater fish -lrainbow trout (Salmo gairdnerl)

=3 freshwater/Warmwater fish - bluegill sunfish (Lepomis

?.[;;.3¢ macrochirus)

,sensitiyity to the known effects produced by toxic chemissf

R ,» ;T:’} &

occurring

'\s“In addition, we: are’ continually seeking ‘better indicator’ species;?Vﬁ
“An example of. this is the' recent development of early’ life-stage =




S=15- 7

fréshwater_crUS;acean.F"Daghnia.magna “", .
?? estﬁariﬁé/marineffish ?,shéépShead”minhow‘(gybfinddon,

 Yariegatus) - T PO IR

~estuarine/marine shrimp - mysid, penaeid or grass

estuarihe/marine;oystér.-‘easterho?sté}‘(craSSOStréa'«

© virginica) "

Water QualitYJLabOratory‘COmmitteé’on Aquétic;Bioassays (1971 a

r .

b) fgrefathead'minnow and brook trout, (2) Bioassay:Procedﬁres‘for“ o

~-the -Ocean Disposal Permit Programs for mysid and grass: shrimp and .

o 'sheepshead minnow (anonymous, 1978), (3) ASTM: Standard E. 1022-84

Practice for Conducting Bioconcentration Tests with Fishes and
-Salt Water Bivalve Molluscs, {4) Macek, et al., 1975, for biocon-

s centration in bluegill, and (5) Branson, et al., 1975, for biocon-

~centration in rainbow trout. More Specifically,\the\species”mbSt‘
' pftenfp;eferred‘forTchronic,testing_are:j. B :

o freéhw;tef.fish‘e'rainbbw'or,bfook ttoutLSa1vé1inus' ;
;fontinalis),‘and,fatheadwminnow‘(PimephalespgdmelaS)

"‘/freshwatef‘ctuSt&éeﬁn--*DaEHnia mégna»’
°‘e§tUarine/marinéUfiSh - sheepshe;diminnbﬁA = B

f(ngrinodonfvariegat&s)) ’ » ) o L
f1¢stuatiﬁé/marihéﬂshrimp *tmyéid‘(ﬂzsidbgsi$ bahié)t

° éstﬁariné/mariné,molluSEA-ieaéterh~oystef
: (Crassostrga‘virginica),; SRSV ~

'43yf Toxiéo1ogicé1 Haia;d~D§t$f R
f Th@’fo11owihgaqu;tic_toxicologiCal‘hazﬁtd~dé£a*;e§r§séﬁ£
for an aqua:icitisknasseSSment:  o

G o 3;, |  ‘iig:?1
(1)ygééhourvcoidwater%fish LC50i :
gg;-gs-hour warmwater‘fish‘Lcso;

48—hour_(or‘96fhour)‘freshwatex Equatic  o
.‘invertebrate‘Lcsok o GhT SO

'“nTiér 2

(4) 96-hour estuariﬂé/mafine‘fiSH LCsp:
(5)‘96~hourjestuarine\marine‘shrimprcso;
(6) ‘

) 48-hour Oyster}embtyc-larvae¥ECSO;.,




g "16-

“96 hour oyster shell dep051tlon ECSO
) Fish early lee-stage MATC or Effect/No Effect
. . Level; .
(9) Aquatic 1nvertebrate 11fe-cyc1e MATC or Effect/No
. Effect Level; .
(10) Fish- bloaccumulatlon factor,"e g., 1000x-”

~ o~
0
~—t

 ¢5ﬁf‘g Lo(11) Special ;aquatic organism test - data (e.g., flsh

»acetylchol1nesterase levels).;

l T1er 3

(12) Fish full llfe-cycle MATC or Effect/No Effect |
R Level- :
| Tier 4

U (13) F1sh/aquat1c 1nvertebrate populatlon effects 1n
. the field; ;
(14) simulated and actual f1eld effects data on
. aquatlc organlsms. ‘ :

These laboratory and’ fleld data descrlbe the potentlal of a

-pesticide to cause adverse effects (1.e., mortallty, reduction in
,;growth or impairment’ of reproduction in aquatic’ non-target organ- -
‘ ,1sms and their populatlons).; They are compared to the estlmated
- or actual measured pesticide residue in. ‘the aquatic: env1ronment

in order to estimate the ecolog1cal risk to populations of

- aquat1c non-target organxsms from the use of the pestxczde.;ﬂ

The actual amount of aquat1c toxlcolog1ca1 hazard data that

d‘,would be requlred is: determlned by the "when requlred“ testing

criteria found in the footnotes to Part 158, 145 of the Data

vthequ1rements for Pest1c1de Registration; Final Rule (40 CFR 49

(207): 42894~ 42895; Wednesday, October 24, 1984) and in theé -
"when required" paragraphs in Subdivision: E of the Pest1c1de

- Assessment Guldellnes.ﬂ The criteria are identical in both-

documents., Ba51ca11y, pesticides that are per51stent in any

. media, are highly toxic to non-target organisms,. requlre repeat

applications, are applied d1rect1y to water,. or are 11ke1y to -

- ‘transport. to water from the "intended‘use 'sites, will require

substantial addltlonal data. Also,. the fewer cr1ter1a that are

"met, the fewer data that are generally requzred. iy

- Aquatlc Re51dues R

Measured pest1c1de concentratlons in. water are usually not

'coliected by the reglstrant at this stage of the' registration’

process in support of a reglstratlon action. If such data are

:,avallable, they are included in the exposure. component of EEB's

ecologlcal risk assessment.' Normally, however, EEB must estlmatew
aquatlc exposure to pestlclde re51dues.h ; .

I




. Level 4

. Level 1" o] m EEC TABLE FOR DIRECI‘ APPLICATION TO m'rER (see 'Bab'le 2)| DIRECI’ APPLICATI(
B | ~ . L MODEL (m)—
| EEC < Risk Criteria l No Risk | |
EEC >'Risk Criteria SR
- Level 2 Mod1fy Variables in Basxc Equation (l) Frcm Level 1 | ‘SIMPLE
: -1 : RUNOFF
' ' 1, Chemical Site De ndent Vanable = MODEL
- .= drainage basin sue (A) (Lentic)
8 = surface area (A) . ;
: ~ average depth (ft) : : .
S =g runoff (dec1ma1) Lot R SN '
" Use therature References' L
= Benchmark Chemicals (€.g.,- Wauchope, 1978- 462—468- ‘
. McElroy, et et al., 1976)
= Typical .Runoff figures (e. g., Waud'xope, 1978- 460—464- ‘
 Spencer, et et al., 1985)
= Site Characteristlcs (e.g.,' U.S. Dept. of Agnculture, 1982)
: ;‘— Spray Drift (e.g., Nigg, et al., 1984) ;
, EE’C < R1sk Cnteria : I'No Risk |
. EEC)> Risk Cr1ter1a R )
' Level 3 T Request EEC Estination from Exg
RN Ccnputer, Smulatlon Models (SWRRB and EXAMS) ,
SWRRB.predicts pest1c1de concentration in the runoff (Attachment C) | RUNOFF ANI.
EXAMS predicts pesticide concentration in aguatic systems receivmg EXPOSURE
- runoff. It has two versions: (A) steady state imput and (B) MODEL -
- pulse loading. ‘The’ latter is more representat1Ve of most agri-| SIMULATION
cultural use sites. Both pond and ‘river scenarios available (Lentic
‘\(Attachment D). , . L and
l'.otic)
1 EXAMPLES (See Attachrnent F). ;
| IR " EE:C < Rlsk Crlteria . NoRisk | '
EEC >'Risk Critena - he |
f . w
Request Actual Field Res1due Monitor M FIELD DATA
\ _ : (Lenti 5




"“;anaIYSis(;Hanglotic<5ystems;»

;-

~‘fsystémjpresentedviﬁ*SubdivisiOn’Efof the Pesticide Assessment
Gpigeline5](EP“-540/9¥82-024LVp.'2).“ Figure 2 illustrates the
current EEB "Aquatic EEC Tier System." It is generally agreed °
,that,lenticqaquatic=5ystems.repreéea;,mogg of a worst-case' =
:Theréfore, the lentic system

C(e.gh, ponds) 'is bften’choseh;as‘the‘aqﬂdtichystem initially

"évaluated;u‘We'use state-of-theéart,modelsgtc~devélop'EECsffor,”

streams,ahdlrivers,when;ﬁhe_anaIYSis.;n‘lehtic systems.indicates'vﬁ

"';potentialﬁﬁqt-risk..T(SeeygttaChment Fo)

Eay Pesticide“registranﬁs,no#mally“sapply EPA with data on
-the fate and transport of the pesticide in the environment. =
‘These data are used by EEB to, among other.things, estimate how
' long an EEC calculated in’LeVéluljdr 2“wi11lbeﬁprésent in the -
" -water. The fate data can be divided into five categories of . -

data requirements and results, as reported in Table 3.

- In addition, EEBxalsovrecéivesﬁinformation on the physical
- and chemical properties of the pesticide. - The important ~ . - - -
information’ for consideration in the ecological risk assessment
includes: color, physical’state,ﬁngt.,meltingypointy;bulk;\‘\
‘\dénSitnyrQspecific«gtavit?,;sblubilitY;‘vapofypreSSuré,,', e
. disséciation,constant,foCEahol/watertpartitionacoefficient,,pH,
. molecular weight, and chemical structure. o LT

S Initiaily;~£EB“cthiders_the3w6r$t”possib1e:risk situation- -
(i.e., direct application to water). This worst-case -scenario -

. is described in-Eigure‘Z,.Levél’l;‘\Allypesticidekuséé are. .

| - considered under this‘scgnaripffirst,‘whether'orbﬁot a direct
. .~application to water is,propOSed.f’If;;here‘is no risk deter=- - - o
,vminedﬂat‘LevelVli,theq’nQ fqgthgr:exposure,analyses*;re~nege;sarya :

o ‘In Level 1, af!wp;;tecase'fEEC‘isfdetefﬁiﬁed‘Byv501Ving5thé"~’
~following mass balance equation:” 8 PR S

‘vj§‘~”u<(1)9EECﬂ(ppb) = Af(besticid\e’ioa\‘dihéfto‘i:he';fb‘dqyofﬁaf
S e water)/B,(weigh:¢of ;he‘wate;)C

 méifhum éppiiééfibﬁxtaté‘(ibs éi/A)*x‘sizé':
-of the drainageﬁbaSinx(A)'xv%grunoff *‘{' o

S Whefe) A
' ;a{decimal);q‘:;

JSurfacé‘aréavofkthe body'bf;waterl(A) 3‘a§etage
depth (ft) x 43,560 ftz/A,x-52.36~1ps/f;3f S

[ RS

and B

v K

i

’txnl/?oﬁ“exAmbleiiifr;hé applibatioh“:ate~is"0;10 lbs active

'f‘ingredient ber'ac:e,*thefdrainage*basin-is estimated to be 1 .

' acre}»the,percegt rqnoff]fo:,a/direct applicatipn,iS‘IOO or-lfﬁg
when changed to a decimal, thewSurfaCefgreafoﬁ»thefbody,pf .
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\: #ff~Tab1é 3: Environmental ggtépqndjTrgnépor: Data ' -

- .

f/fi;:Qata'Requirements," 1 ,*j , o jf Rép6r£éd”Ré$u1ts ;‘”
\vf  1ﬂ"beg£adétiqﬁj-‘ ‘ e i :\,  E L o P
 i”1\é-‘-HYd?°1YSiS¥f “ y‘”‘}fuivfnlaf:-ihYdrolYEiérhaif;iifé §tf‘/‘
L B :3h¢t°degfadétibhl"” e - PHS 5,7 & 9. L
I = -water . S e fz7b;\-»phbtolYti” ha1f-Iiﬁe in- =

 ,5'8011“f>'-_,'$' C 0 .. water and soil

T

. Aerobic Soil . . 2. f“halfélifewestimates3and S
o AnaerQbic;soil e e v~,;z;tesiduevdeClihe‘curVes’”’”
U nerebgote Aauatic . 1 FE8idue decline curves
\‘::»;Aerobic{AqUatic S e

B ff;;_,nqbiiitx.ﬁ’vf | R

' f_‘}teécﬁingi',b&;vﬁﬁ o 15>viw3;’{;/Soil/waﬁérfréiatiohshiﬁ

o (kdvalues); i.e., T
S adsopption/desorption‘y.F“"

’4:ffFieid‘DiSSipatibnvQ‘"“

 l,soi1{."‘ ",-‘_;f7 ‘ ‘j“ “f;45"5;RéSidﬁe decline curves L
... Water LT R SRR S
 Forest . - e

P

. .5¢ ‘Accumulation - S R e S R T N

" Rotational Crop .. -~ 5,1V~;§igﬁificant’reSidueS<‘V‘ ‘
- Irrigated Crop S e accumulated, rates of

' Fish - T R T accumulation, residue
‘,Aquatic’NOn—Iarget‘ T R ;ﬂ“'decline:curveS; o

'YREFEREN¢3=,'EnéironméntéljFatenganch;,HED,‘OPP;“19$2.-Pes£icide,
e C\;,,AsSeSSment;GgidelingS'Subdivisidn;N,’Chemistry;y“ ‘
'm”EnvironMénta1<Fate.EEPA+54O/9—82+021,,\',_‘ S




. water is 1 ac

_to the lowest acute aquatic-LCsg value,

. re11and,£h§ aygfégépdéptﬂfb£ éﬁ@gbéﬁyﬁéf’waééf‘isfn~k
UO.Siftp then\quationﬂ(l}‘gan:be.sélyedﬁas_ﬁbl;qws:W1“ ,;j‘ E

| BEC (ppb) = (0.1 x 1 x 1)/(1 % 0.5 x 43560 % 62.36) = 73 ppp

- .L‘This;numbe; apped:s§in,the“thi;d'CQIB.“VinfTablé£2f7-A‘e"ff;"
wérStrcase“EEc'wlikeztheione;éaléuletedlabove,uis,thenFéompa%éd‘”
1« : e ‘ , ¢chronic effect level or =

;'chronic»nokeffth”leyelg(ng)s;—Thesejvalues,arefdegétminegf,»\ :

"ﬁromithgthxicologica;Hhazafdjdata}cutlinquaBQVe:,-Ifxthéﬁ,J"

‘“'~1EECﬁiS\1éSS:thaﬁ@the,acptehqnd”chronic?aQUatic*riékiériteria,j

‘fthéniEEBnprééumesjﬁhat[there{w111~bé’no}riskWthaquatidxorganisms~ﬁi

‘ -ftom;thé,propgsedfpesticideuSé*BecauSewthereaiSvlittle\likelié_

- hood of significant exposure to i on-target-aguatic organisms, .=~ . -
~ There would be no need to proceed .any further on the EEC Level =~

- -System. = Alternately, 1f the EEC 'is egual to or greater than .
fthese‘risk%dritéfia;;thehﬁEEBfW6u1dTprocged{to;Leve1:2,;'g R

. 1n Levél~2,Vsutfacekf@hoff?(ihcludingjbp;h*wafefféndp.;_.‘v;
“segimént).and:spréy;drift1arefconside:ed;thegmajor»mechanismsvi'

, 'fpr,péstiéideﬂlossftofthefaquaticlénvﬁrqnment;f The other . .
m_principalxmechénismgioffp,sticidé,tnansport away' from -:the

f Lapplicatigﬁ}Sitéz(ifegi,1eéghing;'degrada;idh and‘volatiliz&éiéﬁ{ij
W(RUmker;lét?ai;,;1975:\“104)iare,noﬁgdirectly~inéluded&ihgthis RO

" Level 2 estimation;fbut*%illfbe;1n¢luded-dh,Lévelv3;~WIthdme*”

-instances; ah'estim&te:bf‘péétiCidevspray~dri£t can be crucial

w'_in the aguatic risk assessment, especially”fgrjpésticidés:thatv,_

\aresapplied.byfair-orfbyhmist‘bldwet(see,Nigg';etalg;’19Q4);fj
~“P;eliminary_spray‘drift’scgnarios have been developed (see -
Attachment E).. We estimate that approximately 10% of the

\",'amQUnE’Of peSticidefapplied,will"réachﬁthe&équatic‘enVironméﬁt7 jf 

yia'spray_drift;fbit«is impqrtaht;tOwnofeIhere,thatfIipophilic
‘pesticides have a'tendehcyﬂto~become‘tightlytbound,to.soil.f’

© They are, theréforé};less,li&ely‘to;be~transpOrtedfviagwatérf‘

~runof £, but could beftransportedpviaﬂspilﬁerOSion;g\waever;

;,;f _aquati¢lcontaminatiqn_via;spray*drifthcbu;d be an even more - . -
»*j:impqrtant factor-in;aquaticyrisk;aSseSSment §9r these‘pesticidesr.

.; U5‘~.Conéerninggsuffacé'tUhdff;ﬂthe{Sameﬂbasic,gquation3used7in;“‘
‘ LevelmlT(see‘equatiqnfjl))Jis'qud;againginfLeVEL‘z;icfdeterminég~‘
"~fthe,EEC;.'HOWeve:.'ths,timejthe:variables»inﬁthefequationfarg" j

* ‘modified to better describe a typical field use site. The

»?dhemicalﬁandjsite~depeﬁden;‘vaniables;" (i.e., drainage basin

R size;fsurfaCe*area}ofjthe]pbhdy(aVefageVdepthlcf the pond, and,

runoff percent) are selected from appropriate literature .
'~ references (Figure 2). . The'resul;ant‘EEc‘isfagain compared -
qawithkthefaquaticuhazardfdata'as‘modified‘by3the‘aquatic risk -
. criteria (Table 1), . 1If the comparison still results in a SE
qf;édnclusion o£,poteptial~risk_to aquatic-organismg,»then.EEB -
would proceed to Level 3, A Tl

T
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At_this,point, EEB perfofms‘an estimate of an aQUatic\EEC“
'using\state-of—thé-art exposurededelsf(e;g.ijXAMS).‘jAt,the .
. .Same time;QEEB.:eQUests‘the»direct aSsistance'Of?the;Exgosure"»”
X\Assessment‘Branch‘(EAB)'if any,modificatLOns‘ta-the,model or
use scenario are needed. Scientists from both branches meet
:‘anq\agree]upongtherappropriate uSE‘site;characteristiCS'that'
shbuld;be‘enpefed_into‘the~computerfrun0ff and exposure model

"',in’LeVel 3 (Attachments ¢ and D). Allxthe;prihcipal'méChanisms~

of pestjbigeytranspoft‘arefconsideredwin“this*model simulation
“including pesticide drift. - However, the leaching, or adsorption/
des “is'one;ofvthe;most important*parameters.

. most épﬁropriate input made for the EXAMS'mbdél«is;the_”pulSé:-

IOadings"»(versus "steady state" or slow»build—upff:omxaisingle
~input). These are_considered,to be more "real* situations for
ragrichemical use Sites;\‘Pesticides.are'usually-applied~at
.various times throughout the,growing,season,vand~rainstorms,\
..and irrigation, whichMresultqin-pesticide3rhnoff,‘a:e‘periodic
' _in}nAtUréj“vBo;h‘lentic'(pond)«and,lctic-(riVer)’sceharios have
been/evaluated;i R - s N - 3

o . It should be noted that these[simulationsva;eqstill”béing‘,
field validated and are often rebutted by Pesticide registrants

. either with simulations of their own or a:gUmentslthat;certaih:J
crucial data parameters are biased and*neeGWtdcbe1chAnQEG;“ .
These issues are addressed as they arise, but when disagreements
~ cannot be resolved, EEB requests actual field‘residue_monitoring;

. Studies (Level 4), Also, at times such'stUGiésaare‘offered'by'

the pesticide applicants in order to verify or refute the model
~estimates. L L A N : A _p :

- ‘The report of EEC Model;results received by EEB often -con-
sists of a brief summary of the expected concentrations in dif-
ferent components of soil and water, and a‘series‘ofﬁtables”and o
graphs containing the ‘estimated residueS\oVerftime;»"In.additiOn,f

. the report may also contain a page containing 4 summary of -the .

- bhemical‘properties“of~the~chemic31¢~as shown .in Table 4, and a
drift add-on component to the SWRRB/EXAMS model (Attachment E,
Output from Spray Drift Model). The difference between steady- ,
state and pulséjloadingycan‘be Very‘important..*In“atkleastloné-;

;Case;'the,puISe'loading model;prQGUced_residue quantities  five

times>greaterfthan_the steady statevmodel.E‘It,appearévthatvthéf“”,"

- .quantity dynamics of the water column and sediments‘offthe Pulse.

- 16ad mode are closer aligned to those conditions found in nature

‘forﬁagricultural«runoffst Considering these factors, EEB usually =

- requests at least "the puls ';oading:estimapef ’Interpretation
“errors'can.resultkwigh all these estimates and caution is urged -

when' they are used in ecological risk assessment. -

!“Pérhaps'tﬁe best approach’ to date for;sumﬁarizing and;using,

.‘the”EEC‘pqmputer‘model data is ‘found in Attachment Gs Of parti-
cul§:~importance’isithe tabular_5ummary'of‘the_SWRRB/EX@MS EEC




’:,Chem;oaliNams:b :

. -2 2_ . ~

Common Name: -

E Tablév4: Summary of Chemical Fate Properties

Coags

\'rfsﬁrqctureg‘r"

Chemical Properties""

v;solubzlity (ppm)*-

‘ Mo1ecu1ar Welght.~

Partltlonlng.‘,,,,v SR ]*\

Hydrolysis (half llfe hrs ) o
(pH s (pH 7? A

~ .

‘Photolysis (half-life hrs.)

'f Degradatlon (half-life hrs )

'8011 (Aerobic)( 25 c )

_"'Kah SRS ’Knh“

fiSOII (Anaerobic)( 25,Cf)- l»’

';Water (Type r‘ _ r".pHV,-
,,Bacteriological '

Soil (Type'*

Water (Typev

Ihrlk

_hr X

Vapor Pressure-

 Bvaporation: __._




7«m~experiencef0fngency'perSOnnel;

" Values. The information on the number of days that the EEC

~exceeds a critical risk criteria‘(e.g-(fl/2jLC5°ifwhiéh is'thew

'~1975‘critefia‘forvPreSUmp:ion,Of Unacceptable‘Risk for Aquatic . .

'Orgahisms,in‘rablegl)}and,thefidehtification‘ofgthé day that
[,the:minimum,andeaximumEECSVoccurredgclearly'show5‘whether , -
‘.EEBxSthLd~have,avconcérn fOrvrisk‘to‘nonrtarget\qquatid< Coe

organisms, which nonvtargét§orgahiSm5}are?at;rfsk}‘ahd‘what R

" the duration of

‘“;hazardkdata%gf

'T'],S-~'éguatichdh-TargétsEkposufev e

' iCdncﬁrrénE3with théyéquaticégggidéférminﬁtion is‘an *'\

'éhaIYSisaof the use pattern and u$e”si;e.charactetistiqsa; This =
is done.in order to determine w%ich‘éqUatiC‘non—target organisms -

-, are likely to be;eXposed/;o‘thpfprcposed uSé,pf thé‘pesticide; 0

 ~]}2j,Information,on‘thé:nserpétternjand:thé’usééite,are‘{ f;{'.
_colle¢tedbfromga wide variety of\sourCes.\;The,f011owing ‘

,“pes§ICiGEf1abel; 1978fCensus;ofﬁAgriculture, Vol.~1,¢Parts;1-50;“;“"

| e of risk. eek.iS: Attachment G is a good writren
"aSSessment~of€riskr}iﬁtegrating exposure?data»and‘toxfcolqgicaly_

-, contains a number of information'SQU:Cés°thatware~used;5‘pr6posedff,f

’ EPAJLabélFile:“USDA]Statisticdl'Reportihg:SerVice;'CropﬂReports[:f

 ;by Sﬁate:iEPA“Combehdiumwof Registered“Pestitides;HBEB“Crop‘,”&

*Ipdex andnChemica1;Fi;é; U$DA\Econbmic Researdh3Serviqe*(Staff5J, S

~ Reports on Pesticide Use forQCrop:_,Nati¢nalj Regional ang
. .State 'Level); EEQ%AgripulturalfCrop Information File; uspa .
' County‘Extensipn;Agents}*and,personal contacts;and~pgrsona14,

" the peétibidéfdue*to"their«natUral'hiétory?chéréctetistics;:HN,-Q\*

le,gmtlfood,habits;fbreedlngwrequi:ementéxand’behavicr. réstiﬁg_*if

7” behavior).j We rely on;persQnal cqhtacts wigh‘experts in the /'

 lagler, 1956. ?fééhwatéE‘EiShefy‘éiolégy. (

\x fEPA;670/4-53-001,7Biblogi¢ai,Fieid éﬁd'Labbfatéry Mé£hods:J‘
‘*_fpr Measuringfthe_Quality«ofﬁ$g:face Waters and,Effluent§.“

“fScoEtfahd,CtoSsmén},1973.'Ereéhﬁéter_EiShes:of Cénédé;fi
~rUsingéri I956yf Adu§tichhsec£é%bffCa1fférﬁié. ‘ ’ |

. ———

Fishes.
s8N

‘Léé;.et"al.j 198O;“Atlas'of’Nbrth'Ame:iéén,FEeShwatérg :';M 

’ ,§£1ieger,fi975;wgThgjfi;heSfdf;MisSoufi; v;‘f: 
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,Trautman, 1981. The Flshes

- f‘Hutchinson, Vol. I (1957),
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S Hoese and Moore,‘1977. Flshes of the Gulf of Mex1co.,i
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,and III-~ Vertebrates.u

EPA, 1972, Blota of Freshwa
‘i,»,Control Research Serles 180

ﬁcaltsoff, Ed. 1957, “The 'Gu
;and Marlne Llfe. F1shery B

UlfCarlander, K D. 1969. Hand

D1str1butional Hlstor? of the L

S .
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C Carlander, K D..1977. Handbook of Freshwater Flshery”Biologz;,f

?”‘Gosner, K. L. 1971.- Gu1de to Identlflcatlon of Marlne and‘v
tes.: W11ey-Inter501ence, N Y.' D

‘nfEstuarlne Invertebra

'Washlngton, D.C.’

]

RE f Vol. 2. Iowa State Un1v. Press, Ames Iowa.'n‘~

'“ﬁLauff. G H., ed.,1967. Estuarles. Amer. Assoc,_hdv.‘Scl. Lf%~'f

,1,States., Ronald Pressv N Y,

f}Pennak, R. w.k1953.. Freshwater Invertebrates of‘therﬁnited;pf

 Smith, R, I., F. A..Plteka, D.P. Abbbt and F.M. Wessner. 1970.,'\”

'hIntertldal Invertebrates of the Central Callfornra Coast. ;gf*‘“'

i Univ. Calif. Press., Tos Angeles.»

i{Zlngmark, R Gy ed.’ 1978,

‘An Annotated Checkllst of the Blota.f!

" "of the Coastal Zone of Sout

,;;?Press, Columb1a, S C.

- ‘ ‘1At th1s polnt, EEB has rev1ewed and summarrzed (1) the
'*ztoxlcologlcal hazard data for various indicator ! 'species of
' ‘aquatic mon-target . organisms. and (2) the estimated exposure of

'q;;the pesticide from' the proposed

in terms" of Jits re51dues 1n the"

h Carollna. Unlv.ks.kCaro;1na .

use. The latter is: described
aquatlc env1ronment and the

i'ﬂ'u}aaquatlc organlsms that are’ ‘likely to be exposed to' the pestlcide.;r*V
‘?,LThe next step 1s to actually perform the assessment of rlsk. '

v
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5; 1RiskIAsséssmen£

_ ”By,relating the‘knqwn“biological andfecological\respoﬁses'
elicited by known?concéntrations of;awpesticide"to the actual
v~orfestimated,environmental concentration of that beSticide, it =
iS'poss1b1eTtodetermine7the~likelihood:of adverse effectsg and, '

‘thus, to make an*ecdlogical,risk”assessment.”VEEBTs approach. to
‘ using,and comparing.hazard”and eprSure:datajnglargely‘based“ ,
upon an approach recommended by ‘an Aquatic Hazards of Pesticides
- Task Grouprf‘thefAmerican'Institute&of BiologiCallSCienceé ‘

(Cairng, Jf.,:et.al., 1978)r ‘Part~of?the;chérgerto‘the.Task

simnlétgdgéhd]actuélﬁfiéld)._ From5the[manYﬂ¢fiteria.that’Were.
considered, thiS\Task'Groupselected'siX‘criteria‘thatﬁthey
cgnsidered t0ybe;of<primary_impqrtance,ﬁor‘making”decisiqns',

" ° Half-Life in;wate;.greater thén (>)74‘daysj¢an§ ,"
o Avian/séfety,'mammalian'safety, dtfe£fiéacy’testresultS'
' produce.abnormal, reprcductiye,;and/orﬁotherjunusual v
- effects at 10W“dosages(Orjconcengratiéns;? ; o

Clusion that there is a great potential for risk because pertinent
hazard~and-exposUrevdata‘are»1acking. *Therefore,‘bef0rewa more
_detailedfecological risk assessmeh;,can‘be,completed;‘additional _\
data are needed. Wwhen all required data the;been.;equested,,re*~
data are Compared to the exposure data and the. risk is7characteri;ed“

- on the basis of the risk criteriQ’in’Tablefl.‘,Theﬁrisk assessment
is generally broken ‘down intagacute‘and‘chrOnicfrisk to fish and

o
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|

: a;,;Fiéh\Acufe RiSk  -

_ ,5In,asséSsihg thé acdté.risk oﬁAa propose6 pesticide to
:non—target:fish,-EEB“uses biolqgicalxresponséfdataffrom acute
‘bioassays on figh: . " oo ST B

°gcoiqgatég‘fi9h tc50:° |
“W,qi°~ﬁafmwa§ef”fighiLCSb?“éﬁd;”-?W'
'® Estuariné/marine fish LCsq

- .';The’lowgst‘Lcso‘value,for.each‘eccsystem which will be
‘impacted by the’pesticidéi(frgshwater and/or estuarine or ;
marihef;ié;seiectéd*f;om'thewﬁpxicological;daﬁa."TheftypiCaI"
‘approach is to directly comparelthe'aquatic‘EEc with the .
fv,selectedecso~valué(s).ijfgthé‘EEC‘is less than 1/10th the -

Tf,aquatic,ﬁcso(S); then EEB presumes no acute risk to fish (see = .
- Table 1). If the EEC isfbetween;1/10thchsg and 1/2 LCsp (see -
© . Table 1), then EEB presumes that there is risk to fish which

_may be mitigatgd;bYVSOme,preéautiohaty~labelind statements-

,;:~(e.g.,ﬂ'This pestiCide/is"tox1cftq £ish. Drift and runoff from.
. treated areas may be hazardous td’fiSh‘in-neigthring areas")

‘or through labeled use restrictions (e.g., for a mosquito -
}1arVicide,r"po‘not5apply‘to:fiSh’bearing watérS"):“fy_,w'

'Iffghowevéf)'thé EEC is equal. to or.greaﬁer7thah aflethal

- concentration, which“results,in»significantﬂacﬁte‘eﬁfébts~on

“the population, or,the,EECais;equal‘to'or greater than 1/2 the |

aquatic LCgg (éee;Table‘l),ftheh EEB' presumes that the acute : -

- risk from the use of the pesticide is significant. The ‘antici-

. pated effects are'deSCribedfwith;as,much»detail as possible,
-sometimes referring to previous significantkpesticida1 effects‘ S

on fish from requested field studies, fish kill data or field -

effects from the use of similar pesticides. - If the data are

?suffiCiently‘Compglling,ta”qucial reviewvmay'thgn,beginitiated{"

;f@;fXAQuaticJInveftebrate Acute‘Risk

f:Bi01991551 fesponse détabfrom~tests'EhQWh;here'are'usedr

to assess the acute tisk*ofnafprqposed pesticide to aguatic
inVertebtates.\QIhese*includq: e IR '

. Daphnia or aguatic insect LC5o/ECs;
| ° shrimp LC50/ECsqs - | -
B fxOYstervembryoflatVaéftcsd}~énd

- ® oyster shell growth ECsg. -

(gaThe»approach i$ tbe,Same as»thatheéctibed‘fo:;risk}to_fish;[{“'

/ e

TR




uatic Invertebrate Chronic Risk

" In ordét‘to.assess the chrohié'riék_of’a pfoposéd‘§ésticide#‘

use to fish, the‘follqwing biological response,data,aré'usedz, o

' ° Fish (early life53tage'orvliferbYélé);éffeét“level; NOEL,
/. Or MATC; . e L ,f"',i,fi,g y

F Aquati¢.InvéftebféﬁéfEffeét\Le§e1 and NOEL; and

| ‘Fish/AéuaEié<InVertebréte‘éioconcentrafion Factor and .
Depura;ion,Rate,' o DR SR e

cated'invlabdfétoryﬁteSts\andACOnfirmed id.field»tééts;vor‘thé3EEC?w"

' ;isﬂéqUal,togor‘greater‘than,a,level which results in significant

;chfonic}effects on aguatic non-target“populations,'then-thé;presump-7
tion is that the chronic”:isk'fromfthe;use bfsthe;pesticide is sig-
nificant, NAtutimesrlabeledtuse/restrictiénS“such as "Do not use .- |
'ithhe'following1cohntigs/§tates ;.. ”jandjvrhis;is:a»Restricted‘Use“
‘.Pesticidé“rmay;mitigate thenpresuméd>chrohic;riSR.V/AlthOugh there

- have been few documented‘populatioh reductions due to chronic pes- =
- tic] fects (e. reprodt - impairment), of particular
~note was reportgd during the EPA Cancellation hearings for DDT.

: impIicated\in excé§3ive.mortality of Lake”Michigan'j
’k";coho_salmonffry,;and-salmon«eggsfrom’a Maine lake =~ = . - .
. exhibited lowered hatchability when DDT levels SR
reached 3.ppm in,;he eggs.';Ini1969,_residueS'off' ot
DDTin~seavtrout'in;the‘Laguna'Madrq(TeXas)‘wére,:_.
~ . correlated with residues in menhaden, a major food o
' . .of the trout, UReproductiVe~impairmén;;hadybeen‘ﬁ‘; _
'?obsérvedisince*1964'as evidenced by a declineifrom‘ TR
.30 to 0.2 juvenile trout per acre. Afterfresidues} )
, in‘menhadenfdeclined;the-seavtrout,populationSJ' Lo
j returnéd’to,1964f1evg1s, (See EPA-540/1-75-022,)“ N

7.“Ehd§ggggedf8pecies", TR RS L
The' above discussion on the aquatic risk assessment procedures
did not specifically address,tiSks‘to‘endangered‘specxgs, This is
a norma1f¢ompOnent,ofvthe review, and the approaches to assessing
Drisk-are“identical‘except\EOr"tWQgitgms: ~(a)1the“riskicriteriai,
- and (b),consultation,With USDI, Office of\Endange:ed“Speciesg(see',




"¢f:om,the_prqp05edvu5e. ‘At a'm

g N
. =28
v

.'a;‘ Ehdangered Species Risk Criteria'”

7“H'More'sttihgént‘ériteriaiareLuSed'in the risk assessment
‘for;endangereﬁ*species3in!o;derltg\providékgreater'Qrotectioh‘

level - or at least a minim

’Hffcriteria=were\deve1opedftoTprovidefan'estimaﬁeof‘a_no—éffeCEQQ e

alf@fféct-level‘baSéd*dhﬁthe data

',}provided‘forjhonfeﬁdéﬁge;ed.Spegies, If-the EEC is less than
ﬁl/lO;h:theglowest“aqua;ic'acute LC10 (when a-slope. is available)

‘or lessuthanﬁl/ZOth th¢u1Qwe$t°aquatic;Lcsg'(when no slope is
favailablé),o;jless‘than~tbe’l¢west‘aquatic,chrdnic}no-effect—
levél,~then«EEBfpresumes‘thatgthere will be minimal risk to
: vendangqred‘aquatic‘organismgjfrom]the\use.Qf.the pesticide.

. 1£, however, the EEC is greater than the levels set by the
‘above c¢riteria, then EEB presumes thaﬁ{there*ﬁill‘pgﬂa‘risk‘,

~with OES is initiated. -

to aquatic endangered‘specigggand,~thus;'a”formal consultapiOth:

: v‘b,"bES‘Fprmal.bohsultation737“

" This ¢0mmunication isgneeded'to elicit written opinion

’5afrom,bES concerhingfourvpresumed,risk;ythe‘expent of the risk,

~and whether labeling can mitigate the risk. It is typically

i‘;reguested afte:‘an¢informaquohsu1tat10n~with'fhé;U;S;;FiSh{angﬂ“
" Wildlife ServiCe‘(USFWS)rorﬁnationaliuarine,FiSheriesaservice~~v

~ (NMFS) personnel is;madevand;takeégthe(fqrm:offaaw:itten..
, communicationgbetweengEEB»and-USEWS,pr NMFS personnel. e
‘Specifically, the request is in the form of a letter from the

Chief of EEB to the NMFS or the région‘ofjtherSFWS'whére the .~

effects mangCCur."If~more’tﬁanfoqe*regidn*is‘ihvolvéd}fEEB‘

T gontactSjUSFWS’Headqua:;ers in_washingtqn,fD.C;, to arrange -

. for one of the regions to receive the request for formal-

’"  consultation and to_gontacththe“otber regidns; 

o  EEB'proyides‘informatibntq,th§~USFWSsor»NMFS«toialldwl~
‘them toldeterminevifkjeopardY,may;oCcur to ‘endangered ‘species

~is included, either‘in_thé;;gttgrlorlas an addendums: -
?f% Cheﬁcia1¢n§hé}; lygi,“vj T |
“('7§:Typ¢ of péStiéidgj(insecticide;,hérbicidé, eté}); ” .

',°fﬁrdposed:usé(5);of“;héfbéééiCIde‘(e.g;,gcrob/Sité,

'klabel.use‘rates,,methbdsfcf’applica;ion,vgeogra§h1c31 ‘* 5"*

'ﬂpIocation:of'prqposeﬁ“PSé7Sit§)’

v

‘included; R R

;

' ® Toxicity data of théﬂpeggiéﬁde (on;y'valid qagafaief‘[37 g

.
4

nimumfthe‘follow1ng{inform§tiphﬂ’,'




'x‘¢Qmpértménts*appiicabie to.each;tdxiéitygcategcryfvélueg',f
g ;ptovided'in\(d)_are'preSQnted)ig‘ S o o

f°iEDVifdnméntéllféte/data’ and . o ‘
',o'A“dj$cu$si6n}of~thé poténtial~ha2§rds7{éﬁlisttéffthehéhdan+7gw
- gered species EEB has identified as Possibly affected is

. lincluded). T AR TR '

V-

1 Whenfthe*USFwswafNMES Biological Opinion is received, EEB

¥ ;' fldétermines},based,on»the'recommehdatiOnsinthe{Opinion,;they,

: t‘~appropriate~¢curse;qf[a¢tion,‘-If the Opinion ¢oncludes.jeopatdy;”f7 
o  the;viab1e;options'are:' B A R T S

~ species; . T SRR

. ® Label féStriCtidnsfdesigﬁéd'téféliminate'fisk‘£o endéh§ered,_>

/\‘°‘RecomméndatiéhtagaiESti;égiStratibn'of thé-ﬁés;itidé}:o;‘,_;fv

"Eurther contactQWith,thé‘USFWSfor}NMFS:for clarification o

- if there appears togbeman5inconsiStenCY”in(th¢,Biological“ .

. Opinion. ... S A S e
VﬂAlso;pif‘EEB‘disagﬁEes/With'thé Opinion, then EEB reinitiates’ ,
‘-¢onsu1tation,withfthe'USEWS{Qt NMFS providing,GOCUmentation'to .

- support its position. ' . - S e e

' 1vg_B.f5Terrésifial,Risk\ASéessmehtkjg;f;

1. Introduction

- the potential hazards ‘of prOpbsed:peSticideQusesfto_nqn-target‘
. mammalian’and'avian\wildlife;:nMammalian and*avian-wildlife'are
L given;more,emphaéisin;theasséSsment;'primariiyf;becauseéof¢two
“3rﬁactor5:f~(1) eStabliShedwprotocols‘fdr‘tbkicitY‘teéting exist -

- for certain ‘mammalian and avian_species:~andt(2) mammals,ahd-bi:ds

. .are usually the orgahiSmsuof‘grea;gsgfethOmie’value,'if lost or
harmed,_because>they\gene%aily~COnstitutegthe."game;spécies"of
>f10ca1;ystate¢aand'fqderalgovernments,or_agencie$,7,However,ﬂtwé -

‘itéms;must'also:be cansidered: -(1) it is assumed that,whehfbirds‘j
: and;mamma;s-a;e<ﬁptotected" via - the risk criteria\of”the;assessé.
Q~‘ment;530mel"proteCtion"'is‘affo:ded'regtiles‘and amphibians’ by .
. these same;ctiteria;‘(2)¢as the,statevoffthefart of,toxicity,teétf~
' 1ihg,dévélops;_other organisms,ﬁSUchvasfreptiles and amphibians;; ‘; -
- .can be consideredfmore‘abcdrately in'the»:iskﬁassessment~procéss. */f‘
Non-target insects will be considered in a later section of: this -

- report.’
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_ residue data.?/

R S

fw' ,‘jﬁ2m :IndicaﬁorfSpéciés/Test1SbeCies_,;';

_'The avian. indicator organisms used in the terrestrial -

|

pheasant,

and mallard due¢k. The?mammals~m03t>often

 5ftoxicity‘tests*are uspa1ly the -bobwhite ghailffringinecked'

‘uSed are -

domestic ones (eggy,gléboratory1rat)‘and‘aregthose‘utiliZeé,“*%“

’»w;ofﬂareas{whete»peépicidé”aﬁpliCatiOns‘are likely to
b Also,,aviénEOrganismSTSQchjasrredéwihgedjblaCRbifds
- .mourning doves, spar '
‘y'depending;On use site and”pestiCide?applicaﬁion:_ﬂv_

parrbws;,ahdlcanada"geése”are;also

s, ‘TertéStriéliResiddésgf;fif

\~qin’the[human riskgassessment prbcessla;AS{needed,%cgptain_ﬁﬁ‘cgwf*ﬂw
«ngn-domestlcbmammals-arejusgdgﬁggnérallyfthose"repfesentative B

» starlings,
used.

f;The?estimafédfEetfaSpriai residué7p%bfile,dévéibped,fprq¢ 2_?wm

"~ Kenaga (1972) and Kenaga (1973). :In the earlier ar
~authors examipgd-the‘residuefleyglsgﬁrom 1iteratp:e

{fapplicatiOn.”w(For‘the“péétibidesfandfplantvCategor'
ff;in:thisjpubliéationgsée;Attachment I;); From these:

_ Hberger3and;Kenagé.developéd*méximum,ekpeCtéd’resid
s and,tYpiCal;limit“residue,values*(appérently@*hean

,{Atheutime,pgriod[§mmediately~afterfappliCation (see

~ - fore, it should be noted that the resultant residue ;
- pesticides in or on vegetative and/or invertebrate 1insect)‘ -
- surfaces now in use withih‘EEB*repreSents'a,maximum
- “residue profileffbrgday,zerofof;application*(i.e.,
- after gpplication)a‘“This~approa¢h,“though'empiriCa
~reasonable sinces: (aY'ih‘most“instances pertinent
,ﬂfparticularlx, forfinsects)’are‘not‘aVailableftQ3EPAf~xb)gthe;,
. residue values of Hoerger and Kenaga (1972) appear ‘to correlate
~well with those of other researchers;- (¢) the: pesti ;
j‘éonsidered”by Hoerger ahdgkenagaj(l972) cover*the,manr;claSSes‘
- of pesticides. and the crops on whichﬁthey,are used typically . - 5y
- (see Attachment I); and (d)kghgnever’boSsibléf'tbiSfapproach’ R

}_ypesticides'is,based primﬁrily]uppn{thewwdrks“of'HOerger'and e

ticlé\thex

levels =
Ueulevelsur/n,
values) for

profile for
‘expected . .
immediately . .
1, is considered
residue ‘data

Cides/crops

is coupled with an examingtiénkqf:the pesticide>rggist;ant's,\.

e

S VR A

<1 E/ﬂ‘thé«AgénéyJQtiiizés aaregistrahﬁ's@residueﬂdaﬁé when said

gdata\pertainsftO[levéls.infor;onfﬁeediitéms”likelyzﬁo.be  h”f‘J'

. consumed by non-target organisms. . o

ORI




 Table S.ngaximum'Expecfed,kesiduéSgandTypiéal'keéid9e§~ﬁ"

Of Pesticides on Differing Categories of _
©. Vegetation Types (from Hoqrger‘apdgxgnagaj 1972)

. ppm Residue;on‘théuBasiSfof;af,
 \PesticidevDosagefbf 1 '1b Per Acre -

T §~f'Immediately ey 6 Weeks -
gl ) ~After Application After ‘Application -

Rénge”Grass‘ - 240 ; ;125 1"_(H4T'30 f -

Grass - 10 ez g 1-5

'*,LeaveS énd;‘.7 . [ #iﬁl‘f7 f‘ ’ ’ L e :
Leafy Crops 125 a5 4 RIS
"Fofage‘cfops: iffvSQ‘rf:,,}' }31 o  1;0 ; f~ <'1;
. .Seeds . 12 15 < l.O[V;

oW W
[
[
w

"'Eruic’ﬂfhy BT R .5"f';“h"v;ps\.;; <o0.2
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Concerning the estimated]re;idueé likely to be found in or

_ on-insects, EEB utilizes thelapproach~prOposed‘by*Kenagagclsvad..l_’”'
'In his article Kenaga stateS’that'residueSqon insects can be @

*éstimatédﬂf:om'tesidue,ddtarfqr Plants with a similar surface
areavto~mass,ratig_as,the*inseqts in‘question,'vﬂe indicates

~-that for small insects the residue data ‘available for dense
: foliage\situations (alfalf

,;clovéfy;trefoii:;‘1.Q'lb active *

7ﬂ'ingredient per acre ccrpe599nd$Ntc,asmaximumﬁexpeétéd”residne»a

organisms'and,‘theféfofe;'shquld bé éOnsidéféd_inja—nonftarget

‘organism hazard evaluation; and (c) certain residue ,
insects\presented‘by,other*resea:Chers»support”Kéﬁaga's:proposal.f

~ For 'example, McEwen, et al., (1972) found that 0.25 1b active

1ngredient,Guthion‘per[ac;ejspraYed*ultra‘lcwfVOlume;xbnvy'to

. _control grasshdppers.reSulted‘inwaéreSiduefOEVIA‘ppm~Guthioﬁ in

2
-
v
i '
[N
)
i
|
I
i .
|
I
~
i
-
S
i

,5graSShoppérs'oh‘the‘daywofiapplication;_and?this correlates
- with 56 ppm Guthion RUD_(Residueﬁfrpm*avun;;'posage)aifg_ o

In another spray program involving Toiapheneato"gqntrol.'
range caterpillars, these same reSearchersJfound?afténgeioffj;z~“
to 34 ppm Toxaphene in range}caterpillars from an application ’
rate of 1.0 1b active ingredient Toxaphene per acre (or RUD).
TﬁeSe;rg5ultS)vtherefore, tend to sUppOrtwKehaga?s,hypothesis, :
regarding foliar/inséCt‘residue‘correlations (IOYppmifcr‘large\.
insects/seeds, pods, fruit and 58 ppm for small insects/dense

. foliage). - T e K A
, ;f[Whenever-possible,fEEB utilizes actual residue data as
supplied}byfthe,registrantjor‘found in{the,literature.ﬂ”then

. such data are lacking, particularly, residuesvin‘o:,on\ndnétarget 

. organism food items such as insects, other invertebrates,»séedsp
-~ pods “or nuts, c E R S e L

4. RiSEfAsseSSﬁent'

The next stepfis:té determiﬁé]thé likéiihOOdféf\;kpoéufé

'?aﬂdxhaza:dskby,correlating the@iﬁformation5on«residues, food.

3/ Hoerger and xenagafxlévz)Lﬁeginé.RUDésfégeSidug-fram,a_

"Unit Dosage” or: .

f\RdD‘é’éctual'residue = - _ppm
‘ ‘ «Ereatment rate ‘. lb pesticide/A’

due data for . ¢ -



"Jbe taKen,a:e.discuSSédubeLow.v

7.

l. The mémmalian[toxicity‘data"Smeittedih”éﬁpporthf ,“
~:‘\f(human),tOXiqology~data;tequ;rements;(e:g};vrét/acute

~.oral. LDsg: acute‘dermal‘tOXicitY}v90-day‘feeding“
. Studies =='rodent ‘and non—rodgnt);fh_~ AT

‘2. Avian acute oral iosd}(uplahdﬁgamebird.6tf¢a£er’foﬁi -

";»e: : 3x?ﬁAvian dieté?ylLC50'(hpland”gamébifd); ana}::' *”~i
| " 4;_'Avian.diétary‘huso(Qéland,gamebird);,'"[;['
.l,¢ %Ss.5Wi1d/mamm
R study);- -
: Gg‘xAvian-repfodﬁctive,studiesf(Upiand”gémebifa[df:watef L
- fowl species); and’ . e e TR T TEREE
7. 'sQeciai‘Studieé‘with‘aviaﬁférfmammalian species (e.g.,
. 'non=-target mammalian‘reproduttionfstudigs,,avian;acute,

- dermal LDsg, aVian;Cholinesterase'test,;avian or mammalian

’fsecondary~toxicity); : ‘
. TIERS 3 ana 4

,,8.,'Simu1ated¢and(actual,fiéld testihd_with~gViaﬂTAnd/or%
- mammalian Speqigs.éw,ﬂ : o I A

or on mammalianaand_avian'food’itemsgthe'number of -granules

likely tO‘be‘ingested,WOr'thegquantity'Offpgsticide~which may
“directly'COntaét'nbﬁitarget;crgénisms,and develops estimates o
‘concerning potential”risks.’”The‘varicus,apptoachés;yhich»caﬂ‘*

With these data EEB correlates the estimated residues in

—

S a.'gMémmalian‘Sgecieﬁﬁ"i
B ;(i},ﬁAcute$n1skéﬁg> =

H‘fxih{ééséQSihgvihe acute haiaras bf’pesticfde'nébsfto=§bn-;

target}mammals;~the\EEBatypica11y uti11zes’thé~datavfrcm»mammaiianﬂ/

- (humanJ‘thicity”studies,HWild'mammal LDso,studies;_Simulatgd,and
~actual field testing'with'mammalian,species,xor\special“studiES,h
vvwith‘mamma;iAn spéc1es. In'mostlrisgxasseSsmen;s,<th0ugh,ﬁthe

éi ﬁoxidityﬁdéta (genefa11y} én_aéuté'bral;pbsov“




~.these data withfmaximum expected numbers of granulés,'numberS‘of
 Seeds, numbers of baits;'Qr-vegetative/inéect residues to obtain -
estimates of hazard. Table 6, f¢r,example;.provides the“£ypica1x,
-approach for determining granular, seed,"br‘bait‘ﬁazatds. Typi-

S

"IaboratOry ratlécute‘otai Lbso’isﬂexcluSivelyfuséd. "EEB.correlates

weight (see columns 1 thrdughf4;'TaBle;6). “This LD5g. is then used -
to.develop;theAle;hal_amountxof,producﬁj(usuallyfa formulation_of? g
lesser_percent\active»ingredientfthan techniéalvgrade)1estimated*‘,,*
to produce. such an LDsg (see column 5, Table 6). Ihen[the,qﬁantity A
‘wofapesticide.product‘availablektb-the;organism (réprésentedras" Cen
milligrams;'baits, granules, or.seeds)‘is‘génerated uSingjthe£~_ et
~application rate(s) and use'site\inEOrmation.v\Thefc31¢UBationS‘ ’

~ ‘typically address a one . square foot area, but daily fégdjqonsumpﬁﬁf“*‘
~tion values and estimates of the multiples of lethal dose which

- may be consumed daily also provide a perspective,to,thempdtehtial

" .risk picture (see columns 6 through 10, Table 6). (It should be

- avian species. Theorétiéélly,jsqch_risks are’possible;sparticu-f
:flarlyffqg smqu,mammals;such_aS'inseCtiyo:eszhichmay’accidénta11y~'

- or soiltinsects);fiAsvcan“be $éeﬁ,rthe*fiﬁal_ana1y5is\CGrrélates
- the quantity of product, seeds, baits or granules avai: '
' square foot (i;e;,f52:ll{baits,/seeds,ﬁor’granuleslxwithvthet “
amount;OE»product? seeds, baits or granulgs'needed*to produce an’ .
- LDsg-on-a per animal bOdy’weight‘basis‘(ise;;.20 baits,‘seéds;'or -
~'granules). , = - S T S » - R
These LDgg/seed, bait, granular cofrelationsbcanibe\cérried

 ‘further‘ésMshown in Table 7. ' This attachment presents a species-
’-gsensitivity1profi1e,iajsubject°discu$sed_ih more detai;fpnde;.avian

'body1weight'qomparisons, reddi:ékingestidn_of fewer”granulesathan‘ =
,largefkmammals;to¥reach‘an_LDSUJ- For‘example,‘awZO—day-OIG eastern
',cottontailktheoreticallthas;to"ingest'91;3'granu1é3‘of aloc -
o (10%\atlgranular);fotmhlatiOn?tOureach;anvaso;V An adult cotton-

" tail, however, needs ;o;ingestj1;182'grahules‘of'the same 10G : . .. ..
formulation. .. . 7T B T UL T et =

,;correlatiOH'of converted LCsg. and residue data can be made. For'
2 éxamplé;‘if~the rat LDsg, body weight, and fQod,consumptiOngvalues‘
‘“~iaref100mmg/kg ai,. 0.40 kg, and 0;02zkg,‘respective1y, the following . .
‘relationship,exists: B SRR SIS R




Table 6. ,Mammaiiah'Tokic;tY/USé Rate Corrélation:[ lbi ai.
: - Granular ?ormula;ion Appliedpat‘l'}b”ai/A : ‘

W @y ) s

REE P o N Lethal Amount T
L 1 »LD50}v~7'7wLD50.»=~ - | of Product o
s Body - f vpgyo . (mg/ - 1, | to Produce _ a8

Organism‘~j,Weight.< - kg ai) | animal ai)z/ <] kLDso/Animali/""

o :kat- ] 0.4 kg 'f10fmg/kg;‘,..4 mg/énimal‘fg»rx;'405mg -

|

ey &) ST I (9 L - (10)

Lethal , SR - | Multiples
- Number. - | Number B of Lethal
oo . | of Baits, | of Baits, | ..+ | Dose Which
‘Quantity Seeds or ¢'Seed5p»orr I SRR | May Be
of Product: Granules/ | 'Granu1es/w VVDailyfFeed j,,Consumed
Sg. Ft. . | Animald/ | gq, Ft.3/ Consumptioh°‘fbaily§/

 104.22mg | 20 | Cs2.11 20,000 mg | s00x

17 10 mg/kg ai x‘0,4‘kg[=_4fmgfai/an;ma1;~ o
2/ (4 mg/animal) /(108 product)fs;4o‘ﬁg,prdduct.“
3/ (1 1b aiza) /(108 product) = 10 1b product/a N L
L (10°1b prod/A) x (454,000 mg/l 1b) = 4,540,000 mg prodsa.
,‘(4,540,000rmg_prod/A)/(43,5§0,ftZ/A) = 104.22 mg/ft2
5.4 (40'mg,lethai”émt;jofrprod;)/(2€m§:§fahule}seéa,;d:’béit
~ weight) = 20‘grqnu;es,‘s¢egs, or baits .,

B 3( (104;22vmg1pr¢d}/ft2)/(2 mQngranuie;,seed,'orgbai;’weight) 2
= k52.11agranules; seed§, Qr,paits/£t2\ S e

‘C"lﬁ/ (ZO)OOO'mg food,conq.)/(40mg'lethalfamdﬁnt~prod;)"= SOOXg
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. Table 7. Mammalian Species Sensitivity Profile 1/

Pesticide 10G (10% ai)/156 (15§ aj)

__Hazard to Four Species of Non-Target Mammals = ©

e I R V”YQNdeerféfTGfgﬁﬁléélEqﬁalﬁta ji’
|  Beay o mg/2/ ppoa, o TS

“Rat. = 290 2 2.0° 215.0  142.8 " . 43.0°  28.5
Eastern ~— . T = :
©_(Adult) 1100 - 1140 1,182.0  785.7 . 236.5 _157.1.¢
Weanedeoung,‘ e e T S L ,
...20 days old 85 . 0.85 - 91.3 . 60.7 . . 18.2 12,1 o
'~ .Grey Sguirrel - T o 3 I T
(Adult- RS S BT -
- . _Female) ~ S20 - 5,2 | _559.1  '371.4 111.8 74.2
" Weaned Young e R T A R S
o % 710 weeks T R e S
. ’;‘: jui“@va old. - 200: 2.0 215.0 142.8 . 430 .~ 28.5 .
. Squirrel T N
. (Adult-. AT e : o G
._Female) - 795 7 . 7.85 ' glg.1 _567.8 - 163.2" 113.5
Weaned Young - -~ PEREAICN T R S
8-10 'weeks " B T T O A N e
o0ld - 454 = 4.54 1 483.8 7 324.2 96.7 . 64.8 -

1/ UtilizZzing rat LDsogofxlbfmg/kg ai,from\empirical'data' RESER T
-2/ Weight of one 15G granule = 0.093 mg e e A
‘" Weight of one 10G granule = estimated to be same .as 15G granule
g"Weight'oftpesticideﬁinjpne“granule:j : L e
04093 mg x ‘15% = 0.0139 - mg ai/granule
2, 0.093'mg x 10% = 020093”mgVai/granu1é(’ _
33/13RathD50‘= 10 'mg/kg ai oL e T
10 mg/kg ai x 0.2.kg body wt. = 2'mg . ai/animal:
- (LDsg for Rat on per’' body wt. basis) - e T
- All other values in this column based on the assumption that =
.each organism’ ha thewsame'sensitivity as the rat. (i.e.,

4, . LDsg for each organism is 10 mg/kg ai) - Tl
' ;4/;;Number~of'15G granules ' - '2'mg ai/animal - , ;; 142;8Tgranu1esv
ﬁ.reqniredfto.equal-LDs..'- «014 mg ai/granule . = R

3/ 1/5th the LD50,='r§Str2cted;u$eclaSsification.triggerf(see Table

5/ Weight data obtained via»personal/cOmmunicationﬂwith;Ga:y?  
_ Taylor,andyDt. VaganjFlyger_of the Delma;vafﬁowaquirrel“‘,

.~ Recovery Team .




?' __Dense follage - f58 ppml’w

L

Table 8.‘ Mammallan Food Factor/Re51due Calculat1ons

‘Re51duev*/‘ 'Food

Contamination - .."Consumed By , Maximum
... of:Diet (ppm) Organism
L . ' _(From Kenaga, - (Hypo=- . 8
' Diet Types o 1973) T thetlcal) ___(ppm) o

_‘Adjusted;ﬂ
" Residues

Total

_Dietary -

Res1due5<
(ppm)

LN

. Small insects‘” ‘r 58;ppm,  ~qu
oand o e S
(Seeds -~ loppm  x

oSeeds o qg

Cx

1008 .
sos
‘ 50%  § ’

]

53‘ppmJ’f
'”29‘ppmﬁ
= ‘f 5 ppm‘\

5{“100%ikg~," 10 ppm;/

58?ppmi-

.34 ppm

Summary:

. . ‘ , o o s LCSO
'sorganism, (mggkgga1) ~ (ppm ai)

}'Estlmatédy'"”

N

i

- Diet . - Total- Dletary

{Sztuatlon “_[Res1due (ppm)(

Rat 100 mg/kg _ 2ooo ppmig

E—

-~ Same "'v. Samé{ " Same .

“Same,;;v . ‘fSémé\;"j . 'Same

_;’100% densg

follage

T  _50% small

‘1nsects_

\ '50% seeds fwv.
”floos seeds

58 ppm

S 34fbpm*"*

10 pbm,




k7 5;05o{va1ue.(Gsoyppm)fsimilar;tb_an«actua1 dff,
. © ppm). @Purtherg/it”pointsjoutjthat different
.. were reached 35 percent of the time when th

 Q*as;we11_asgde;ma1 hazards) have been performed, '
- ‘common., QDevelopmentVof\btherfmammalian*risk:assessment?techniques: ’

Qjcertdin‘pesticid651.xf

toxicity data
1du : N the est: - In this paper it ¢"
that out of 17 chemicals test 11y “or (EPN) had a converted

Dsg- toxicity '

l'fyaﬂd”the'a¢ﬁudl'LCSQyVa%ués_Wére3COmpated¢(McCanni\et?al.f1981);.'

'5‘r£ Sh6uléfbegnotedVihDréblé 8gthag f6¢d:faétofs ére;brie£iy .5

]fdisdussed.'.A_mOre-lépgthy discus§ionﬂisjpresenteddbeIOW“unde: )
that racipobecies risk discussion, but it should be recognised -

that for mammalian

J"f‘lSSi);fﬁThus, théjfbodv£é¢totﬁfor~smallirddehtsruSually has been

treated as 100% (i.e., 100% of the organism's total diet is con- |

,\_taminated’withypeSticid37gseeftéble 8). Also, a‘species"séhsiti—TfJ
~vity profile (as deVelopedgfnlTable,?)3was;not deve1oped in Table . -

. 8. This is becéuse‘allengthy“diécussibn>ofisuch‘a*profile~(when&“fw
"utilizing,Lgsojda;a)ﬂistptesgnted‘in,tbe ayian species1sq;tion;l A

l» ;5Othg; appt6a¢hés\to‘a\deiérmihatibn‘bf\aCﬁté“mamhaIiéh hdza;d§‘f

~ are possible bUtsinimost‘instances'thesé_hqve-hot!been utilized
,‘in EEB;;}Mammalian,dgr@al;LDso“data haVeubéen'utilizgd;forkahi“"'

;xassessmen:;of acute dermal ri;ksSpyVCQr:eiatipg”the»degmal*LD;'g ff

uf*uSing'acnté*oralyngo“daE&)f?wi%h the”estimatédlduantity}ofﬁpéﬁtie';¥
: /’“qidewperysquarefggot.(uSuallyﬂmgyai/ftz as shown in Table 6), .
~,SOmexpésticide;s;udiésrwith\penned-rabbiﬁS‘(to determine dietary -

'futfthese are'qo§7”f3

~\hasﬁbeen'minimalg/possiblygdue'toaaﬂlack"qf*acceptableﬁproébcols SN
©or aﬁ‘apparent'1ack*of*fie1djm9:ealityﬁ(qith;the exception:of"~‘_

o




‘ Special mammalian studies to assess acute risks are not.
,commonly’used,by EEB. However;,special‘tests,,which‘are,
qsuallyAmodifications of-eXisting“ptotccOls'(e.g.;‘éxtending* y
 the observation pgticd”in,LDso studies performed with anti- .
‘:coagulant~rodenticides);‘haVEabeen”utilized for_rodenticidés;\

'\;fan§ predacides,,but on1y on a case-by-case basis,

"; submitted in,suppOrt.of~human toxicityﬁdata,requirements {e.

e

~ (2)  Subchronic/Chronic Risks

- | Theyassesémentfof\SuBChrpdi¢7br chfohicfhazards,tdfmammals
correlates the aVailable.gata_f;om the'mammalian,toxicity data
St , S - O ; ALY -G , €.g.,
"9O-day4feeding}»chronicﬂfeeding,*QnCQgepicity,uor~reprodUctive,
studies) and apy_othgg;pgr;jnentWeﬁgects‘data (such as avian
‘reprbduCtidh«effTCts.datg), with éstimated or .actual field -

- residues data. Such a correlation usually integrates the

\availablevno—efféctflevels.(NELs) and/or;effect“leVelszwith[fm
;the‘residués‘infquestions‘ The\weakestvlink,in'this process,

; fhowever,‘isvthe,accuratedetérmination*éf residues, particular1y ~‘\‘

: _data,-eSpecia;1y3for residues in or on pertinent mammalian food
items,\are'not available. Such dissipation data usually concern
residues in soil, water, and in or on crop parts intended for

'human*consumption, L Lo e T

théir.extent»and duration, 'In most instances, field dissipation

, ‘f:IffShduid‘be'hotethhat¢atfleasthistoriCain,few risk
-aésessments'have been performed that‘addreSs;subchronic,gr“ '

‘ chronic adverse effectszto,non—target;mammals,;jThe emphasis iﬁ B

-~ this area of tetrestrialfeffects'has\been on avian species. o
. The reasons for'this‘are,‘poss§b1y,‘that:,»(l)ithere is;aﬂgeneralg.

| lack of field“eVidence.cbncerning chronic,aGVerse‘effects‘to-

where reproductive effects in non-target mammals (i.e., cotton-
tails and .minks, respeCtiveJy),are*addresseﬁt R

, '(3)¢‘Se¢ondéry*Hazéfdsf*‘

\?‘j;frhe,majoritY'Of'EEB's Sééqdaéfyf}iéflaséeSSméﬁthof
'mammals‘jand.birds)'c0ncernswpesti¢ides'gsed~;ofcontrol'

"pesticidgs,;generally'categorizedfas rodehticides]and ok
/predacides,'can\be“dividedﬂinto thtee,g;oups:’f(l);acutelyj_ 
'toxic‘compounds such as .1080, strychnine, and zinc phosphide,
(2) first generatioh~anticoagulants, or those compounds which
require multiple feedings to produce a toxic effect (esgsy,
warfarin, diphacinone, and‘Chlorqphacinone),‘éndh(3)‘second'g
(sometimes called ‘third) generation anticoagulants —- those -




"’  T4Q“

chemicals, which via a single feeding or' limited feedings, produce
~an anticoagulant toxic effect ((e.qg., brodifacoum, bromadiclone,
.wand'difeﬁéCOUm)NKagkeinen,r19827rKaukefnen,‘1984).'*Reviewsi'there;f'
- fore, focus on these types of compounds beécause of their strong

. potential to;produce"seéondary:toxiCityﬂand‘riskSNVHHOWever, the . ..

review of;seCOndary,tOxicity“haslbnggdened”to»include theﬁdSSessr

~~ment"pfnthempoténtidljéécbhdary&hazatdSﬁaSsoCiatedgwith‘the‘usev‘”

- of other‘PestiCidgs-(e.g.,f;arbamates&and 6rganophoéphates),y.rhis

_jFEEBcénsiderssucnltoxicityfqﬁd‘risks.likéiynfér-nan—targe£~mamma1§ ?
-and birds., gFugther;Mthefpbtential~for similar~e£fécts,appears

v‘vplausible'for,brganophosphatés7and,,pOssiblY)lbther'ciasses of - -
compounds. - IR TR R B

AR

/"AnothetESpe¢tkbfSerndaryftoxicity/riskﬁﬁéSéSSmentfimpdftahﬁ

”‘tq'this discussion is»that-EEB géheral1y recognizés secondary tox- -

;iéityvamong?qrganismsfhigher in{the»fdod*chain, That is, the branch
;does!not:consideramammalianj(or.avian)weffects (including mortality)::
,ftom ;he'ingestioh‘of_peSticide-contaminatedninVertebratesfspéhAas

<

'»inSeptéJésfsecondary.toxiqity, The distinction may Seem minor, but
‘ White;.etval;;~(1979):present the;mortalityvof laughingﬂgull‘chicks,x

‘chicks; from the ingestion of parathion-contaminated insects carried
to the chicks by,adults,Qasfsecondary,tdxicity.; EEB considers this
- form of toxicity as p;imgry,,recogni;ingkfﬂf~60urse,vthat-the actwal
primary poisoning occurréd at .the insect level. With prey and pre-

détOrs_highgrwin:the”fOOG»chaih;(e,g., erents'consumed'by-owls).

Q»howgVér;»EEBffecanizes toxicity at the predator (owl) level as -
VVSECbndary..,Theffollbwingfshows the distinction: TR

* Primary Versus Secondary Toxicity

; ?;LEvEL;AT[erCHYIOXIcITY;occuRs ' RECOGNIZED TOXICITY/

| HAZARD ASSOCIATED .

. Primary (A)|Secondary (). | _WITH (B) -
 fths¢¢tﬂ 5 :; fOuai1¢ R vf?~“fPfim§rY‘;f7
~Insect ' - Mouse * . - .. b Primary -

.. Rodent |+ owL o} Secondary - - SEDRS

- Rodent .| . Ferret R ‘Secondary -~ -~ . S




 °;The primary acute toxicity-fcr\the,tafgef_drgahisms~
. (rodents); o Lo T S
'° Thefptimafy éhronig’tdxicity fo:7£he.tar§ét'organisms e
{rodents);” " S Lo R
"The'primary acuteftoxicity tbhbnftargetfmamméis’(e;g.,]f
Species from -several wild‘mammal(families Such as felidae,
"“-mustelidae, or canidae); ‘ , A :

*?'Residué.analysés Which add}ess§-

- LeVeléfﬁf tbxicént'in’proposed £or¢pla£ionémsuch as

= The rate of depuration for the*toxicant;aftéfﬂa‘deéﬁﬁf

, stops £eed1ng;9n;the Proposed formulation(s); and
- Bqdy residues'and rate]of.depuration‘far‘predators’
>~7feeﬁin§'bnfc°ntamtnatedjrbdents.';,; T

4/ These requirements wdﬁldfbé,iniadditiqn to,thoée\detérmingd'
s :;for-avianiquuatic,fand, in‘some‘cases;;reptilian and/otfv
_amphibigp,species. ER B A A S

. s
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“,'/With-these daté‘EEBfwould]attempt*tbAcorréiaﬁéféxpeCted en§i~ \'

ronmental and body residues with toxic effect levels found 'in the -

- toxicity studies. Extrapolation to field situations would be = .
:undertaken, but in’mOSt‘caSesffield’studies'wculd'be required to = .
~determine the primary andfsecandary'tOxicteffgctsglikeLy under -

_ actual use conditions. = ‘
- .. -This approach is similar to that presented by Kaukeinen (1982):
where he states: B T T R
Parameters associated with such studies in-
] cIUde:'TI}QpreYQSelection, 2) prey intoxi-- SRR
. ..., cation, 3) prey residue determination, 4) prey -
4§_ff;..preparatign;fqr,preda;o;’cdnsnmption, 5) pre- S "
- ‘f «sentation,_6)1pfe§atoraselection,g7) predator . - ' . T
‘health and handling, 8) predator ‘captive con- T
ditions, '9) predatof*aéclimatiQn,a10)\predator
fin;oxication;,11),predatorVQbservatign'and ,
evaluation;;12);pathologY‘and;résidue analysis. .
- "~ As the aboVe'diSCUssiOngindiqates,‘BEB‘s_secondary toxicity/ .
L :iSijaésessment‘is.a]highly‘cOmpléxlone,eé,pné in which the toxicity
"datawbase;analyzed'apd/thegnumber;of~use/exposureuvaxiableséandfvafié
~ ty of organisms at different trophic levels considered is extensive.
~ Each fadet,of;iﬁformatioh”isgcri;icélj'andvtesting must. be pertinent
- to prOposedfuse.situations;hﬁorlas*savarie,_P;J.;,étaal.,;(1928) and
'”Kaukeinin~(1982)]pbint~out;'extrapolation’bf‘laboratory toxicity
_results to field:sitpations”is,extremely.diificult;‘ifwnot.questicnf
~able. 'Thus, with these types of pesticides (i.e., those exhibiting
secondary -toxic effects)fsimﬂlatedﬂgield'and/or‘actual;field,testing
is normally a“rgquirement.‘,Such?field’teStingiis;highlijomplex; L
‘:‘eXpehSivé;utime-conSuming,,and¢typicaIIYf:equi:es the employment of .
'.jhighly,trained,rexbe;ienceﬂ,perspnnela_\Prot0cols'fdr such testing '
. are developed on a casé-by-case basis and are pertinent -to the pesti-
v ' -.cide, the proposed use situation, and the non-target organisms '
. © likely to be exposed and potentially affected. Further, development
| _,oﬁ‘SuchﬂprOtocOls,réqUires\closeqéooperation!between registrants
- ‘and branch personnel. It should also be noted that to date only a
"minimal-nUmber'ofvaCCeptabIe_field'§tudies‘fgr%@qmﬂglianjspecies,V\
have been received. mThus}\EEB‘sféffdttéra%étpfiséftly directed. .,
. towards’standardization\of,testing;procedures and secondary risk
. assessment methods. . e e

, b. “Avian Sﬁécies,  .
. '/" (1) »Acutebkisks.'k
. The use 6f the .avian toxicity data in the assessment of acute .

. risks to avian wildlife is similar to and generally better defined
- than for mammals. Use of the avian acute oral LDgg to assess granulai
- bait or seed risks is undertaken following .the procedures outlined
-~ in Tables 6 and 7.  However, the LD5g data can also be used as shown:
e ”in,Tabléﬁax(i;e.;\convetsionftO'éstimatedecsos and correlation of .




~'v,'As%anFé#amplgot*the_use*of(théjavianiécuteq;alrLbsb,-Tablé.¢uww
9‘prggengs_the ¢heorgtigal,number‘qfagraquleS‘(offa*hypothetical

i,mourningjdbvétfdeeVer,"requ1res five times the same amount or E
approximately,14‘granules;t The ‘calculations shown are similar to . -

o - those in Tables 6 and 7. an excellentrdiscuSSidn?On‘thiﬁ”épbroach“#J
\,,is;presentedfin/threE"articles](Balgomb,'1979;fBalcomb,19 0; " -

 “331Cmev et,al.;,1984).51The»first two discuss the Agen¢yls‘baSi§
ffor‘classifying»certain.granUIar‘insecticides'as‘"RestriCtedF.:J

‘”(iie;,derﬂuse‘by certified applicators)‘based«on'thelr_tbxicify~‘ f’ 

'fand‘pa;a;ability to avian species, their expOSUre,phwsoilrsurface
followingusoi; in¢orpdratibq,andareportgd'bird;killsf.Of,partifj
cular interest a:eqthexapplicationfof,Ageth“risk criteria‘(i.e.,f~”

‘v;one-fifth:the‘a§iaﬁvLcso)[tc'the;dataibasgiand;calculétions.which

estimatéVtheknumbef;Offgranules requiredfté“prcduCevan;avian LDgg .
from available toxicity Qatav(Balcomb,:I979;~Ba1comb;(1980)@* The -

‘~.u;hirdﬁpaper furtneriexamines:thevuSe,of~LD50/§ranu1e~toxicity.daté‘.ﬂ”

aby.correlatingffie1d~efféCtsﬂdata«withylabqrato;y*toxicity data. -

S‘: For e;ample,.by*tﬁe]USe'of\fhe?acuteioral”Lbso,granuIé~dataﬁahd

'the[observed'field‘effects information, thé researcheré/bénCIudedr&*:

\’dwthat\almost-any ingestiOn,of,the'granular_pesticideuétddied,(can-

,bofgran}ibyvsmaller“birdwspeéies,mayﬁbe fatal.,\La:ger?spgciés;,;

'"Thowever, might,surviwe;because,of the«inc:eased‘quantity of ../
L carbofUran*neededtd~cause’mortalityand-the‘reversiblegnatupe.of-'r

i"Carbamate.poisonihg>4aa1comb, et’a1.;_i984),‘k‘,

'When using :anian-‘,'Lc,SO\\'ida'ta‘:.,f,.f’rlom, avian dietary studies, EEB’

 -£ypically makes ‘a directcOmpariSonof'the\Lcso;valuefwithyactualﬁx9

. or‘estimated;residue leveISjdeveIOped;frcmdkenagag(19731.jAFbrﬁ‘,,v

s exampley.if;the“bbbwhite‘quail LC§0~were SO ppm;ai and the maximuﬁ,‘\i4
.~ .expected residues in or on seeds were 10-12 ppm ai from alilp . '
'f¥ai/A,applicationi,tpen/the‘so ppm LCsg v31ue](or;0ne-fifthjthe LCso -

value (10 ppm) (the hazardfcrgteriOnvwhibh"theérétibélly~apprqqches.;T 

- the nofeffectélevalA(O;lbIO% depending on the‘dose—réSpaneldata):‘,
- see FRQ40(129):_*28261; July‘3; 1975)fis*compared;with the 10-12
\fppm*aijmaximu@'gxpected'resigue.'»ThisiapprOach, of course, is -
.~ based on-the asSumption»thatjall;“or‘looiy'oE,the quail's diet is = L
N seeds_and‘the*totalIdigt‘is»COntaminated with,ghévgesticide‘in”51 ;Y

. ‘question,.




;fl Table 9.y

Pesticide 10G (10% ai)/15G (15% ai)

s44-

. G

Avian Species Sen51tiv1ty

Profile To A Hypothetical o“'

Pestic1de

g ‘Hazard to Seven Spec1es of Non-Targgg Birds [ 13:1

Number of Granules Equal to ff;: -

i AN

Body" Mg/z/ P LD 4/ l/Sth LD
R - Weight Animal SRR 50 - 50°/
_pec1es . (g) 131 / 15G‘4 106 - lSG”',,IOG”
AT Bobwhite (adult) 200 f 0.40 4.3 . 6.4 . 0.9 1.3
“Bobwhite: (l4-day) B 0.06 0.6 170 0.1 0.2
“Robin . 1ﬂff o.iﬁ“, 1.7 26 0.3 0.t
Mourning Dove 100 0.20 2.2 3.2 0.4 0.6
~House Sparrow . . - 20 6 _.0.04 0.4 0.6 0.1 O.1
Redw1ng_51ackb1rd 50 " 0.10_ 1.l T TU6 0.2 0.3
Grasshopper Sparrow 13 9 ﬂ0.0ZT o 0.3 T 0.4 0.1 0.1

Attwater s 6/ S

"Prairie’ Chicken W
(adult) iooo

Prairie Chicken i
(14-day) .50

. 2:od'é‘fj21;5ni,52.3~'1‘?'¥f??f?6.5‘ﬂ,',}70

i7¢1,'

_0. 10 _ 0.3

1/ Utilizing Bobwhite Quail LD50 of 2 mg/kg (ISG) or o 3 mg/kg

S (converted to ai) e -

2/ Weight‘of one 15G granule =0, 093 mg @”f’ ‘ o ‘x”‘” <

-~ Weight of one 10G granule = estimated to be. same as. 15G granule \
Weight of pest1c1de in ‘one’ ‘granules . T .

= 0,093 x 15% = 0, 0139 mg ai/granule.'- L

.= 0,093 x 108 = O 0093 mg ai/granule. = 7 ‘

3/ ‘Bobwhite quail LDgg = 2 mg/kg (15G) = 0.3 mg/kg ai R

2 mg/kg (15G) x .2 kg = ‘body wt. = .4 mg/animal (15G) : h,»,g_}-ij

o o (LDsg . for 15G to. ‘bobwhite guail on per-body wt. basis) L T

N ”lri" All other values in this: ‘column based on the" assumption~tﬁat LA

BT E A e, e ‘each organism has the same sensit1v1ty as the bobwhite NSRRI “

quail (i.e., LDgq. for each organism is 2 mg/kg (lSG))

4/ Number of.15G granules = Q.4 m /animal 4.3 - ey
L required to equal LD50 g" 0 093 granule wEe oA
Cor | S T R

LDSQ .2 mg/kg (ISG) x 15% O 3. mg/k L S

. «2 kg x 2 mg/kg = 0.4 mg/animal (lSG)
+2 kg x 0.3 mg/kg . ai: =a0 06 mg/animal ai
0 06 m 4an1mal ai

o v ng, animal ai - g, 3 granules
Co ;.093 mg granule wt.i‘ (.,, 3): >,‘ :

. 5/ 1/5th LD504= restricted use classification trigger (see Table 1) E
F/ Weight data obtained via- personal ‘communication with Wayne: Shifflet, e
Refuge Manager, Attwater s Prairie Chicken Refuge,/Aransas, Tx
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 ;AhotQéf gppfoéchutiliz;ngvtheﬁaviahLégofdata.Cdnsiderskf

:fspec1esfsehsitivity and food factors.

thevadu1tfbobwhi£é gua. ralue
*th§~a55umptlon?ghatféachjspeCies has the

"fkThis‘app:oaCh'is similar to that used in Huﬁan;risk'asséss~"‘

\m’ent‘sv ; :
.- for birds. . For use wi
. that: . SRR

' (a) The classica

()

the pesticid

- these correl

' levels in th

items) can be
determ;nedbforveach.species;w;~

_ pes
- "safe" NEL or NOELs, -
‘indicated above,'thefi
considered will have ¢t
'dietaryLeXp05ure as bo

;.or'éOOprm),13£BJ¢hose

(see Attachment~K)“and‘the‘cne

Proposed by Kenaga (1973)

th avian‘specieS“Kehagaf119733findi¢ated -

w4

1 apprbaéh'in animal ﬁoxicblégibai.

‘research is to determiné-thekaveragegdaily intake

t,whichlcanvbeh"
effect(s).

fe dietary (or residue level)
e to that species. And after
ations a:e’made,‘thenzresidue
e field (i.e., in or on feed
,compared to the safe levels

ticide for avian species rather than a
Table 10.presents»this'approach,_

nitial assumption is that the species

he Same sensitivity to

bwhite quail. -

@ pesticide via .
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are utilized in EEB's,apprbachfwhe:easrNQELs,'NELs}.orsafe levels -
are used in the other, - o o SRS S R

| Once[speqies»senSitivity\is’establishédﬂthen'the.hext‘step,~ e
‘using apprppriatelfOQd«féCtors;,isitO'co:relate actUal‘or{expeCted?Vﬂ
residues with the theoretical LCsps. Table 11~present5Wthe:food‘ e

’fgctor'calculations'and,thefcorrelation;oftotal»adjustedlreSidues
withﬂthel;heoreticalaLcsofvalues. -This app;oaéhgmaYlappear cum=-

for' o S = cLerent bo ts, food consumption rates,.
~and/or feeding'patterns. A case in point is the LCsg and total

' radjusted residue values (see Tables 10 and 11) for the carolina

. wren.  Because of its rélétively’large foodgcohsumptfdn in relation
‘to body size, the theorétiCalfLCso value calculated is 7.80 ppm,
a'Value~approximate1y one-ﬁourth’the‘Lcso value'of'30.005ppm;for»
vthe~reference'orgahism; bobwhibe‘qUaillf'Further,‘the relative

.. hazard from residues-in'or‘onffoodfitems appears much greater,

- Primarily due to the Wrenls,1arge'consumptioh‘of small insects, -

The bOP"hiEe*qUaiI:,howévérvyhas a*lOWer’dietary,residuefdue'tqf o
,its»qreater’consumption of plant matter. L RN ERUR

UfReIative‘tO“the'abdve dis¢ussion on\specieS‘senSitivity;*it”

s recognized that the approach is a theoretical one -- one used

to estimate potential acute hazards to nén#target aviaﬁ;species;_'j,
It isﬁconsideredka‘logical onejyhowev§r,‘f0r_a one-to-oneﬂsensiti-‘ L
vity ratio is being utilized betweenforganisms'of similar size ang

'

food habits and withrsimilar‘chances;forveXposu:e ;o”the,p§Sticide.‘w

f‘Some\Qf\thexavian resegrch_qug~to datg‘indicatesgthat all possible ;2/

toithe'same otéimiiar*pesticides.(?;iendand'Trainer,219741”uudson,!
et al., 1972; Tucker and Haegele,'1971;‘Schafer111972)@ Other -

. “avian research, however,.inqicates.that‘althoughfSuChhvariations "

bf.  i/fSeemTébié Io,gfoétnote}B.

iri*‘ithe'researCh of Hill (1971). Hill examinedvthe,toxicity‘of“fqur,

fin»species«sénsit1v1ty to chemicals can occur, smaller species’ are

generally more-sensitiye_:ogtoxicants Ehan~1arget‘§pe¢ies«4§iﬁl;“w~ “‘\

;.

. testiﬁg with‘an examination of gteater'than 130,compdundé}_bf 
~whichf39-were}o;ganophosphates{s S T 2
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| ﬁbsqﬁito&latviéides'tdfblhe desighéuﬁé?ﬁpérrowé; cardinals, wild
bobwhites, and,tc‘farmérearéd'bgbwhités,in_dietary‘Lcso‘stUdies; ,
"His ‘results suggest. that the'1arger'sgegiespwere;morefto;erant to
the pesticides“thap‘the'smalle:<ones._/]a A o

. "W:EUrthe;;~;hé farm-r : 1 ‘ not - he, ‘ 3
‘.wi;dfpapturédg¢hes(but also were mOre‘tolerantstqjseveralgof“the‘”\”

'  pesticides:be¢ausg of their lapgergsizg.!trhéréfofe,;relatiVé to -

& .

; a Othér’avian*data}'Sggh;aggsimuiated5apd*ac£h31 fie1d testing
\ahd,specialﬂstudies.;01a3sess,écUte avian~risks;,are‘also_used. ‘

~Simulated and actUal,field“testing orfmonitoring,'plus;;Véilablef;‘“h'

'°f£ieldfmbrtality data;aareftbutinely»dtilizédbeVEEB; In these ‘
<situations,/the‘knownf;ateéf available (or eStimated)-residue data,
and observed effeCts‘(tcxicological,symptoms,_as«Well as>mortality),

. are all integrated;~Usqa11y,;forfthe~simulated~fieldwtesting; S
'brainjacetylcholinesterase datasare:availablé,wand;these;providef

‘7Nanother important clue as to;whéthe:‘expOsuregactuallnyCCUrred. +

~As for Special studies such as acUteidermal‘LDsg:oruinhaLatiOnf 3
,tas;si”ferhave'beenfdone»or'used by EEB in;lts,riSk”aSsessménts.‘
Dermal andfinhalation;risks{havefbeenftentatlvely,linked’to\cer—,

"»taincarbamates,ifenthidnfandffenitrothion;irespectively),-and;

of_courSe)TavicideS§aré'well;kann for_théirvde:mal!effects“to e

a;;theﬁxEEB<isfuéually,forced to utilizeﬁanylother*avéilabie'infbrmaé

-tibn,and,xpébticularly,'data'for;mémmais.”vIn dcinglgo;fthevaps
‘prbaches out1iheqaabove fo;ymammglsqare\;ypically\folIOWed; IRT

(2)  Subchronic/Chronic Risks
‘:jya'Tyﬁicallyy~thé'aSseéSmehtvofLsubchrOnicﬁandkor chronicfaviaﬁ.’°
“hazards involvesmthewcorrelgtion‘pf]NELsgandeffectlevelsffound‘
.'in¢the'avian*reprOductiongstqdiesVwith.actuélfor~expected residue

levels, This$processj:equire§;§«q;9§ghgxaminationof the .avian T

N
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- yconditlons under which the pesticide will be used.' The present

S .~ laboratory study addresses the effects of chronic low levels of,“"’
S e 'pesticides on'eggs, embryos, and hatchlings. Difficulties have -

‘ o .. arisen with ‘the “study*'s fairly .common use’ in" examining organophos-;'f
«gw,phate andg . carbamate (or: other’ acutely toxic) ‘compounds which break
"~ down’ rapidly, but are repeatedly applied and, therefore, ‘pose a: g

. 'subchronic -OF. chronic hazard to birds: 'In these instances the main
.‘I»reproductive hazard appears to" ‘be mortality to ‘the breeding adults'
L ror newly-hatched or young chicks rather ‘than effects on .eqgs' and

developing embryos.. Also, ‘the. laboratory reproductive study has =
. _been: required more. readily for persistent herbicides, but_ for, her
”u,,bicides which are minimally toxic, on an acute basxs, to mammals
L and birds. In these situations, .EEB " usually puts greater~emphasrs

T eI T TTUr 6 the chronie mammalian data -and ‘on requests’ to the: registrants
: ‘vei‘7f‘r1‘>*for pertinent residue, including dissipation, data.,H‘ ,

S Even with the laboratory reproductive study 8§ shortcomings,
1wthey are requested and. utilized in the review. process.” At this
N point, this.study is EEB's strongest reference for asse551nq R -
. j@“t/*:pﬁ,chron1C\av1an risks.. - Field studies (large pen) ‘and. monitoring - R
e s v are also utilited to a much lesser degree, and the: variability in B
_{"these is even greater, making interpretation of results very dif-.
.. ficult. However, ‘the use of avian reproductive . studies, whether .
ST L - 'laboratory or field, is well established and a definite, formalized
ORI approach is presented in the Agency 'S Pest1c1de Assessment Guide-vv‘
Ly R -’ilines - Subd1v1sion E.f,“‘ . , PRSI TSR B
o :‘,”ﬁa, Other studies or data utilized by EBB 1nclude tests where Ly
o '(;Kubirds' eggs were -sprayed with' pesticides. Usually these data. are :
‘ ’"‘Ttglacking, but the available ones can. show the percent hatching
. .success for treated: eggs versus- controls.: However, the use of |
- mammalian data by EEB' occurs readily since these data are usually
s available and, possibly, are the best chronic data available for

ggﬁff"b?p‘y*m';r' Probably the»weakest pOint in the chronic avzan rev1ew is
Do s/, o the reéesidue’ information. ' As’ discussed” under mammals, pertinent
w;f”ffj:re51due, 1nclud1ng field diSSipation, data- usually are lacking,:a
N © " thus forcing EEB to' extrapolate and estimate the residues likely =i
=t csr v to. be-found  over time. Under these. conditions, Hoerger and ' o
e . Kenaga's (1972) and Kenaga's (1973). data are of minimal value SOt
- since the re51dues presented in these articles' primarily concern :
those found immediately after application of the pest1c1de. R

»(37 Secondary Hazards

I

In assess1ng the secondary risks of pest1c1des to non- target
- avian species EEB- takes the same approach outlined earlier. for ,
L determining secondary risks to non-target mammals.* ‘Data require- = .
o ments, primary risk, secondary risk, and acute and chronic tox1c1tyg;

-

By




~ dn qu

species (aS‘ihdicated_earlier:unaer acute riskS); bu£‘a;sd’requires';'

~.a Variétyfof~other‘avian'species depending;uponzthgupercsed”uée
owls, and vul- =

eStions;ﬂMost often, raptots’(hawksw'eagles;
-tures)‘are-used,fpartfqulariy*in secondary t9xicityxstudies where
pesticideycontaminaEedﬁOrganisms;(suéh*aSarbdents)'are fed’toithe
birdsingoweVer, free-ranging’individuals are utilized in field | ,
studies*designed(tofaddreSS potential“sécondary risks under typi- R
cal péSticidé“qseyconditions. ‘Other species utilized in-the =

’»primary toxi¢ity~testSjincludee - crowned gdineéLEOWI,“laughingl,

dOvesawpheasants,ﬁgeese,vhorned larks, mourning\doves,«blackbirds, o
: magpies;xpintailsr chickens,'chukars, sparrqu}_Gambelfsiquail;*:‘ E

‘ andvdomesticqturkeys1(Tie,jgn,\lS?G;UAtzert,’1971).’ Of course, -

EEB3requires~tﬂat ;esting be,dcne_on,representatives.of wild-

in the mammals section, ;heseurebiews'are7high1y,cbmplexxand;/in

. mOst cases, the field effects data prov1de?the'majcr,informatioh7

'”‘were discussed.extensively'in‘earIier*sectibns. ‘Tables '7 and 9

‘ pertinent,to:the]risk’determination{('Howeveri;theée;studies,are o
generated on a case-by-case basis, anad to date EEB. has received a -

‘minimal;hqmber”gf adequate field studies for reViéw,f~Conséquent1y,5

~EEB is working,towards s;andardization'offtestingﬁmethcdologies‘
- and secondary risk assessment brocedures., . = 7 S

Ny
S

5. Risk Criteria

.. The above discussion qn»tefreéffiélhaZardJaéséssment'prQCEQ o
du:es&did[nqt“include an appliCation‘of;rﬁsk,~regu1at9ry, or safety
criteria tO*thengso;ortLC50§data;preSented beCause“these<criteria«\

FqShow,the:use‘bffone”of these‘criteria (1/5th the LDsgp or LCsp),

~but[this‘criterion,is only intendéd,fbr‘use)with non-endangered -

: wildlifé.;;for~ehdangered wildlife;:l/Sth_the LDig or LCyig (if a

' ‘slopé(value‘is'available) or 1/10th the LDsg or LCs50" (when no slope

value,ié‘preSent)-are\usedlseeAttachment.H);><Both’of these cri-

- teria, the-nonendangered'andfendangered,~are\used'by*Ezsj basically,

.. to determine NELs or levels at which‘minimal-mortalitymis likely.

They were developed over the;year§~to provide cdnsiSten¢y and'arq
 ,somewhat supported,by"LD50/LC50.dosé-mortality,data./[Anothef ap-

~proach;AwhiChyis essentially the,same~as,that diScussed,‘consists‘:i

, 'of’an*éXaminationsoffthe’raw;dOSe-mqrtali:y data,and,the~dose-mor+.'

- talitY~CUrve‘inﬁorder_to,calculate'aminimal-effectlevel.br NEL.

T
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. This level can then be compared with the safety criteria (1/5¢th
- LD5g/LCsg, 1l/5th LD19/LC1g, or 1/10th LDsg/LCsg) used. Heath,
et al., (1972) prpvide“a:formula'forkthisitechﬁique‘but\pdint‘OUt.
‘that extrapolating from a probit regressiop'line‘pan~producé’eripz

neous reéults,%particularly,'ifjthere is_someCCUrvatu;e‘to‘themyk‘

’“1ine.£/,TThey‘indic&teythét Specially:designedﬁStudies,;£oriexam -

~ble, ones to determine LCjps, are more appropriate. Alsc, {t' =
.. should be noted that ‘examination of tthdQsembrtalityvcurVeLaloﬁg;‘

with its porre1ation‘with“actualQor~mea5ured?fesidues_proVides EEB .
‘.- with a better undengtandingfof‘théntialvhaZardskthéﬁ the mere
N uSe,OffriSkﬁcritéria_and‘;DsofbLCso,QLDIqur,Lcloaya;ues. !

6. Risk Assessment - Non-Target Insects

LT AR pEéEéht, risk aSééssmént,for‘npnétarget'ihsectsfié’limfted;;

7~ to honey bees. .Sections‘onanon-targét_aguqticqinsgcté?andpdn ;
' inséct predators and parasites inwPart_lSS“argureserved, pending
“Agency decision as to whether these data requirements should be
'~ established. - L S N
.. The first step in risk assessment is to determine whether
- honey bees will be expOSed;to%the%pesticide as .a ‘result of the -
" “proposed use(s). , EEB examines all proposed use situations to =
. make this‘determipatiOn.ﬂ.Generally,'beezgxposurexmayapccurginftwo<
g‘majérruSeHa;eas:WWfoliarﬁapplicaticn\tqlcrgpsﬁaqtractive‘toIbees, |
- and adult mosquito control. Because the”prbbabilityiofVeprSure%,‘

Qan,usu511yvbe“determined}_thé*number*ijuses.whichgreguire bee
“testing is narrowed consigerablgwujﬁor'ekampLe,guse'pﬁhgranular‘jj
;=‘fcrmulations'andvpreplant"sail,applications does not usually -
 result in_bees;beinggexposed'tO‘the“pesticidef’thquvno testing
-would be required in ‘these cases. Tl '

S . R T : 7

. ' If the

) : 2 proposed use will result in bee exposure, the Agency e
;‘réquires\dafavdn~a¢ﬁté-thicity;to honey bees.. If acute tests
show‘nojof’Iijt¢xi¢ity;an‘fpxthér>teSting"is?normally,réQu;red.v
© 'If acute tests show ‘moderate or high‘toxicity;.thevAgencY':equires~
. data on_the extént'ofhgesidual*toxicityﬁof,the‘pesticideitovhoneyﬁ
. bees.. . L
S onéthé“bésiSQof this”information;‘inlconjunctian‘With,ahy A
... other pertinent information, the Agency will do one of two things. -
. " If there is any information whichjindicatesVpropergiesaoffthe, ‘

e

L

8/ The ;ofmulaspgeséngegfbyfﬁégthi.gs;glg;’(lsvzwfi§§_
log Lcg = (5 - probit K)/b - log Leyy

'1"v@ithfthé‘éntiiébgbfmiqg,LCK;ﬁhé,résulgfwanted.   e

s
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'pesticidekOtheg than direct‘tdxicityj~and which indicaEésAthat”the ~

Pesticide might cause'unidue'problems in.honebiees,‘the”Agency :
- may reQuire_fteld testing., This‘;esting-Would be designeq to apply
-.Specifically to the potential'problém«,xNOrmally,[howeVer, field
testing is not required,filn‘the“usualfcase, the Agency wil) use -
the acute and residual toxicity data to détermine?app:opriate‘beé‘
Precaution Statements to be placed‘on'theuproduct label. - a
VI, ‘RIWSK“‘.AS‘SESSMENT - SHORTCOMINGS AND 'IMPROVEMENTS
_. There are a num@er'of,weakﬂeSSes'in'EEB’s aquatic and terres- 6
trial risk assessments. As mentioned previously,\the‘ratio‘or,Quof“.
tient method for assessing risk (1),does_notaadeQuately‘accbunt
fcrgeffectS'of.incremental»dosages,>(2);653% not'cdmpensate for

community metabolism, Structural shifts). ,Further,fwe\have*no
“-terrestrial exposure model comparable to the aquatic exposure . N

models_(é.g,f}SWRRB/EXAMS).1~There is no integratedﬁair component . -

to\the‘exp0sure‘models; and the simple Spray drift models need. o
, improVemehts.. The current aquatic €Xposure models are still being
- validated by EPA's Officerongesearch and -Development (ORD).;‘Their

\1rently7being*uséd by EEB need a stronger'émpiticdi~qéta‘bése for
 .Support. ‘The data base shou1d consist,of’laboratory;and‘fieldv=
'veffeCts‘data;‘r L L N o

- For 1986 ang beyond, EEB isvplanning'to.impr0ve'in~brahch"
.IUEEC"Calculations‘and;continue_to develop arbetterfunderstanding

»ofaavaiJable:EEC‘modéls. In{additicn,-EEﬁ\has‘taken 3 steps to L
~ improve the risk asSeSSment'asfarwhole,‘and thea:isk,criQeria*ih' ‘
-particular. First, EEB and ORD have,initiatedfah,analysis of
“pertinent in-hqué and published acute and chroniégtoxicity‘data R
inorder to modify the risk criteria. ThiS‘analysis‘is~basedv0n s
the relationshipvbetween dose/concentrabion,of'the‘pesticide,and

the response of the test,organiSms,, S

. - Second, ORD has two major researCh.projects that have been
- designed with EEB's input, to imprgveythe’scientific}baSis for, -
- and the pProcess of, conducting ecological‘risk'assessments,‘ These -
- two projects are titled: Field Validation‘and”Ecological‘Risk ‘
‘Assessment Research. Under the field'Validation Project, three - ;
field and simulated fielqd studies‘are'designed towdeter@ine‘Whether 

IR N

,EEB's‘predictiQnsjof risk of pest1c1des‘to”non-targetﬂorganisms




t‘q;ions‘\‘Thekeqolcgical~risk;assésSmeﬂt“projeCt is in the advanced
‘planningrgtagef“and is~schedu1edbto begin in 1986. "1t is being N
: ,vieWed_as;a_longfterm'research project (5-10 years). The assess~ "
~ ment methodology to be developed will‘contain?manyfécmPOnent37£n~*~
c1uding‘da;a~base57‘models,‘and‘softwarevto”Coordinateﬂtnezcompo-_

‘nents.

‘?This\intégfated”system‘will~permit‘problémzsblvinbuthrdudhfﬁ

”gqprdinqted“accessﬂtq approptiate‘computational7;ools;Jdatafbases;__
- and presentation of results, - Components ‘that will“be;contaihéd"'g’
'JXin‘the risk;systemfiqclddeef_ﬁ o R S S

'wcapability.tO'gene;ateJnew;SCeharios from large data
BABeST: o e T e T AR R

: \-x populatibn—specifiéfmodels ﬁhat!éaldﬁlaté'the‘effecﬁs i

sets of frequently used environmental scenarios, and a

RN

datq[baSés;of,species,Tpophlations;jand p¢6§ystémsfa£«H, :
risk;»of.edvirQnments;fofwchemical,parameters for exposure

-and tOxicity~mpdeling; and of comparative toxicology for

predictibn effects;

'fﬁéﬁels~of éhemicalfféte,tb calcﬁlate_expéCted residues

based on

:chemiba;vconpeptration‘dist;ibu;ion‘ahd organism

' 'behaviorsy

\&COmputatiénaiitools £briéxis£in§,speci£id'methbasj9éuéh o
:~as,the;ratiquethod;»»J,\"‘f' S s

t

‘fSeveralvmbdéls~éhat;tompdte effe¢ts based;pnfsuscéptibilityf
- and exposure, to be used to predict consequences of expo- |

sure to -toxicants:

~ -a'steady-state model to calculéte_h;timété effects of -
. . long-term exposure; ' : ‘ R -

- on populations of particular scenarios of chemical =
~ loadings on their environment; . - ST A e
.= models for interacting subsets' of biotic communities:
Sy - (predator-prey associations); . SR et B
= large ecosystem models that include,xepreséntation5°_‘j,
. of all major ecological processes for a selected . =~
scenario; and T . R

ciated with result in. two forms: (1) calculated probabi-

fﬁa_prbbability}ahalysis that1es£imatesxp?bbabilitiesnaésd- o

lity values for‘poftiqné~Ofﬁanjana1ySisifqrvwhich uncer-. ,‘l
-tainties and ihherent'variation‘cangbe~quantified‘andf(2)“

"7:descriptidns of thejhature’qfradditionalwuncertainties.-”«U

w

: o Thé:ti§k asSessmént‘fesea;cﬁ‘pEOgrém described~ab6vé\williv
. provide improvédACapabilities ;O‘calculatef:isk‘using“existing el
methods;, such as the quot;ent?methOdior othe:,te¢hniques.~ ?he‘:

N
¢




,‘,b‘ibas’sayj’s,,‘w,iii1‘;5-S’til_l"‘"‘, , ‘ L ‘ , ,
‘“birdslybeCau;é they provide valuablebasélinejinformaticn‘for_com-.{
JparaEiVe}purppses}flworkihg closely-withﬁEPAJEVURD, the‘reQUIated
’cdmmUnity;”and~aéademia,EEBTwilljbezdeveldpingftest\methodsfand"
ﬁanalysis;s”hemes~thatvmééSure;eCOSystemji :
: : *from;a\singleéspeciesgviewpoint;k~When;loWervtier,"

‘f~;“£est;pg;indigate$~p§tgntia1”riék;smallfspalg,or:full-scélé field??;g

testing will be required of pesticides manufacturersjto»negate
t;étpotential risk. These field tests will not only measure the
traditional;end~points (e.g.,fmprtallty), they will alsg assess

'Jimpaet:onpbpulation570f7orgaﬁisms.ahdimpééts bn commuﬁity

.“_struc;ureandgfunction.,IheseJGOmplex-test Fequirements wily E
‘,hqpefully account'fo; the;bas1c.resiliency of healthy ecosystems,
ﬂ;identify1prqb1em5wwith stressed ecosystems,'and;help the Agency-

'f,bettervunderstandAthengéoloQical r1sk,of'fhegpesticide};
i ’ h
13

.mpact,ffom«anwintegrated;’}h
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g ATTACHMENT A?“ Flnal Crlteria for In1tiatlon of Special Review

s

The Admlnlstrator may conduct a Spec1al Rev1ew of a

" pesticide use if he determlnes, based on a validated test- orrf

f‘other 31gn1f1cant ev1dence, that the use: of the pesticide”

"J,(taklng into accoéunt .the. Aingredients, 1mpur1t1es, metabolites;‘ﬂ,‘.°
'q_uand degradatlon products of the pestic1de) SRS S e

e

N

. target. organlsms at- levels which: equal or. exceed

May result 1n re51dues in the environment of non-

concentrations acutely or chronlcally toxic to such f?'lf¥

. organlsms, or at: levels whlch produce adverse4aj

o reproductive’ effects in' such" organlsms,qas determlned

. from tests conducted- on representative specxes or,v‘e o

‘~from other approprlate data.

;fMay/pose a risk to the continued exlstence of any PR
' endangered or threatened: species” des1gnated by the -
aSecretary of the Interior or- the" Secretary’ of Commerce -

A.under the Endangered Spec1es Act*of 1973, ‘as amended¢i

'”May result in the destruct1on or other adverse modlfl-

- cation of: ‘any habitat. designated by the Secretary ofv"»fff,
" " the Interior or the Sebretary of Commerce under: the ,' /
~ Endangered Specxes Act as a critical” habltat for any

| endangered or. threatened spec1es.

'May otherw1se pose a rlsk to humans ‘or to the env1ron-“

ment- which is of sufficient magnltude ‘to’ merit a

,'determlnat1on ‘whether the use of- the pest1c1de product
offers offsettlng social, economic, 'and environmental - R

;beneflts that Justlfy 1n1t1a1 or contznued reglstratlonﬁnj‘

<

‘rﬁjd Reference. 40 CFR 50 (229)' S 154 7 (a)(3),,(4),~(5), and (6).
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' ATTACHMENT p; Proposed Restricted Use Criteria for Hazard to s

ety

 i(A) '

(B)

i)

- .When used acCOrdiﬁglfo labelgdirectio§5}képpliCafiodf
jresultsr'immediately,aftervapplication, in4résiduesfin,the'

oy

Non=Target Organisms -

All Products. A\peStiCidé\ptoduét intended for outdoor use-

'wlll“be\consideredffbr réstricted use‘classification if:

‘When used as according to iabeldirectiods;lappiicatioﬁ”

reSultsqin;res;uugs in the diet ofwéxpdsed,mammalian;wild—,
life;*immediate,yaftergapplicationv)sgch,tha::f‘ ' -

iThe?levélﬁdfrésidueseqﬁals.Or\exéeeds 1/5£h df,thé’acﬁféf
die'taf’y}’lLC‘so; or L W e s

diet of exposed birds at levels that equal or exceed 1/5th

| ;eéan}2ed,prééti¢e,~the pesticide may cause discernible
'adverse,effects-onvnon-targetuorganisms,,suchaas significant -

- Mortality or effects on the physiology, growthjfpbpulationv'

levels or reproduction ratesvofWSUch‘Organisms, resulting

from direct or indirect eéxposure to the product ingredients

~or residues. .

Grahuiar'Products.5In‘aaditionvto-thefcriteriaﬁof“(c)(l) e

of 't 1s section, a pesticide~intended:fgrﬁoutdoor use and
vfcrmulated'as;a,granular Product will be considered for

\‘“PreStricted use classification if:

o

Mthemfofmulatediproducgf'ahd

?i(ii);”

‘(d) f

It is iﬁténdédﬁtofbe applied_in‘suchféﬁmgnnér fhafjéignifi—:
cant éxposure to birds or mammals_mayioCCUrg R :

fOthér Evidence{f Thé:Agenéy;may1also*conSiderfeqideﬁceuéuch

as field studies, use history, accident data, monitoring

data, or pther\per;inent‘eVidence‘in deciding‘whethér‘the‘,

'.product,or‘uSe may pose a serious hazard,togmanﬂor’the\j

environment’that can reasonably be'mitigatea by restriction o

T
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1ATTACHMENTfC§»‘Model,Néﬁé: Simulagor<fOrgWaterfResOUrces in —_—

i

'JjWithga‘pesticidéﬁrunoffwmodel;h ; o

>'”DeVe1bpéd:by:f5A§:icultural Reséarch?ServiCé)“Teﬁblefo

TﬁContacttvadbeft F},éatée1, U.S.MEPA Envifdnmental”ReéeafCh:\f'

Laboratory, Athens, Ga o

Application: *SWRRBTisQa.hyésidaQGStiéide‘rundff,MOdeiffo“,

: predictnthef¢oncentration~of‘pesticide‘in the,runaff‘and.thatQ }f.4ﬂ
,availablevfdr-leaching. Thggquelucbmbines-Lhe;original"f' L

: Simulator for WaterfRederces“in»RUraljBgsinSﬂ(SWRRB);mcdeiy;l'"
o whichwis‘a‘hydrolcgy model, with a pesticide~quantification

- runoff model. Thegmodglfutilizesqa‘Soil Conservation Service = '
f.(SCS)iCusé’numbe:;techhique with actual daily rainfall data. -

.. The model structure is baSed*onﬁthegwater‘balancefequation,rf

" '-evapotranspiration, percolation, return flow and pesticide

function which accounts for thé;loss,Qf;appliedfpésticide“to IR

the atmosphere. The pesticide?inputslinclude-soil}persiStences'¢

S

. and partitionfcbnstapts}._ThejmodelxoUtpu:qda;a;prediéts”daily"ﬂ’
,runoffgyoluméuandfpeakirate;'sedimentryield} evapotranspiratiOn,<

pércolétion;”retﬁrn,flowkand pesticide concentration in the

‘v*runoff.;ﬂThere}are*seventeen<rivér basins data sets based on .-

actual field observations available in SWRRB to predict

'pesticideS’behaviorg

MpdelfAccessedﬁThr6UQ :'VEPA,Natioﬁgl Computerjtenter'(di) :’

Status: The SWRRB’ﬁodél1hasﬁbéehzevaluated{byfcgmparispn with},7 '
[actuaI;pesticideurUnoff data from the fields in the basins and .

_with other runoff models.  SWRRB predicts quantities of an .

',tion;is‘hotquedkin thé'determinationbpf‘estimatéd,pesticide*f ‘
. .environmental concentrations. - . D g

User's Manual: A manual is available from ERL Athens, GA. It

" ‘ccntainsubothva;use;!s manual and the hydrology-information

for each basin. = - ;
5 . _ EE _ Loy
; ‘ , v ; ; -

NE

‘_Typéidf:Mbdel:,'SWRRB~is,basicall?féihydroldgjkmodel'combihedi  *ﬂ,q

,fevent‘verygwell.whi;e}predictibn»of<individ0al'eveht'occhrrénce,\"
“,as”with'simila:/models,fisWSOmewhat3Weakw-xThisjlatfer“predic—
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2. fA Coshocton, Ohio, 1182

5. ;leesel,
Tyrv6~.k"k_l-'{1esel.
A~7.A ﬁjRiesel,
f_é; Ab_Riesel}

9. Riesel ';'

10.  Tifton,

\

LIST OF AVAILABLE RIVER BASINS

[

»_1.' yACoshocton, Ohio,:llS&Af

T3;) f Coshocton, Ohio, 129” - k“"‘ﬁ BPRRSE

:_4.:f ;Coshocton. 0h10.fl30 ‘bf)\ gvﬁ;fﬂﬂiﬁf;,f.”iﬁf""

Tx. M' SW-2

Tx. ' 1' SW-Z

N

Tx., 3, Y-8

Txer 2, Y-G PRI A T

Tx-' 4’ SW-12

Ga.,_z )
A‘Ali.“',Vega, Tx.; M-W-1 o
A\lé;,A’watklnsv1lle, Ga., P-IAA
A,;3,, ,Watklnsv111e, Gaip M ;
,il. j'Watklnsv1lle, Ga., P, P-l
;15;i Watklnsville, Ga., 2, P-2

16, Yazoo, H1ssiss1ppi




“;'”ATTACHMENTfDﬁ  M6dei’ﬁaméf

N

C“'. w73V,’pulse-load"‘beh
, ” L~i ‘\"]Athens,iGeorgia

[

v,‘f‘_ModélfAéronymzf'EXAMS\,

5  T fe’bffﬁddel:‘,

 Developed by: U.S

Hydrolo

. appropriate to each aspect of
' the model. These include'an-eguilibrium partitioning‘of the . -
chemical into (up to 5) ionic species, each of which may occur

and bacterial de

Yf:éedimentsgqffthe ecosystem.

-as a'dissolved, sediment-sorbed,. or bio
. kinetic treatment of vol
,Iysis,:hydrolysis‘(speéi

gradation in

Exposu;e'AhalygiSJMOdeling System

"66[“, =

?Vio‘r of. ,organ_j_c toxicants i

. EPAgEnQirohméntai“BeséaréhjLaboraﬁofy,, .

[

. Contact:  D:,xL§wrébqe\Bﬁrns{;E§A ERL; Athens, GA .~

S gOUbieé“the fgndaméntal'chatacteristics7of e

' Applications: EXAMS

‘chemical behavior considered by

sorbed molecule, and a-

atilizati0n¢;trahsport,@direct3photo- _,'7 
fic acid, baSe,gand{neu;ral)r‘Oxidatiqn,f,1

,theiWater‘cplumn;and bottomf

, qur»genéralvimpactféhvironmentsgare aVailable:_vPOndfﬁy

'rivef,‘and;oligotrcphic and -eutrophic lakes. Other impact -

~ environments may be generated

% -~be analyzed. . The\ehvironmental)parameters»aré‘thbse that have . -
¢ . . "..an effect on-the pesticide‘concentration_(e.g.;rVOlumé of the

. with calculation

~rain-storm.

'Cincinnati, OH,

TWwo versions of the modé

of degradati

. State'and upon cessation.of i r )
'.forgﬁpuISe',loadings:aS‘may‘occur from field*:qanf}during‘a. S

or NTIS, Spri

'Model Accessed through:  EPA ion. (NCC)
, ‘Compiler,Language‘-aFORTRAN/TSO'(also available through OTS vax' - .
| _computer at NCC and PDP 1170'at Athens, G§). Sl T

where specific situations are to

environment and flow of'the:water)’and-on»degradationr(erg.,Q*”
biomass and“water“chemistry).”~ S U e .

1 are available. The first version,

ifﬁ”stéady-stéte," isﬂusedfprima:ily[fqr*long—term;‘constant-inQUt‘_
on»and}disSipation&duringysteady~ N

nput.ﬂ,Thé;seCondGVersion*allows

'fﬁStatussThis7wode1*in’éli,vétsions{is,being_evaiﬁatéd."

L  ”_Luser'sfﬁahualz‘uAtménual;isﬁdVailable'from‘EPAjpuincétioﬁé.inl"

ngfield, VA. (EPA-600/3-82-023)

National Computer Center (NCC)

n aquatic ecosystems. =



vATTACﬁMENT*E' Out:put from Spray Drift Model ‘~ RO

-'f THIS IS A BALLISTIC MODBL WITHOUT DROPLET EVAPORATION.~»T

o L]1.~CRITICAL LEVEL 0.10000 PPM

'L 2. APPL. RATE 0. 180 LB AI/ACRE-v[ SR

' 3. HEIGHT _ 1o0. 00 T e e

~ . 4. WIND SPEED - 10, oo MPH e
L US;SDROPLET TYPE NUMBER ~ 2 0

. DRIFT MAY RESULT IN WATER RESIDUES IN THE TOP sxx INCHES EQUAL
TO THE CRIT. LEVEL OF 0. 100000 AT A DISTANCE op 78, FEET OR ,g; L
"wwl.;CRITICAL LEVBL o 10000 PPM o
. 2. .APPL. RATE . 0, 180 LB AI/ACRE
3« HEIGHT = 10. oo
- 4. WIND SPEED" 10 oo MPH
-5+ DROPLET TYPE NUMBER 3. o

N

: ,LARGE DROPS CAUSING MINIMAL DRIFT.: O

l.fCRITICAL LEVEL 0.10000 PPM T R Y
2. APPL. RATE  0.180 LB AI/ACRE T T s
3. HEIGHT 10.00 FT Pl T e ey i
4. 'WIND SPEED ' 10.00 MPH
~ 5. DROPLET TYPE NUMBER 1.0

© DRIFT MAY ReESULT- IN WATER Rssruues IN THE TOP SIX INCHES EQUAL
. TO THE CRIT. LEVEL OF 0.100000 AT A° DISTANCE OF 123." FEET OR
- 38. METERS. |

1. CRITICAL LEVEL 0. 01000 PPM
‘2. APPL. RATE 0. 180 LB AI/ACRE
3. HEIGHT - 10,00 ‘
4. WIND SPEED 10, 00 MPH
S, DROPLET TYPE NUMBER 2, o

- . DROPLETS EVAPORATED BEFORE REACHING THE GROUND." DUE To DROPLET
- EVAPORATION, A LIKELY MAXIMUM DRIFT DISTANCE Of 244, FEET OR ..
" 75. METERS IS POSSIBLE YIELDING A CONCENTRATION OF 0. 028800 ppm
¢ IN6 IN,. OF WATER \ , , |
‘1. CRITICAL. LEVEL o 00100 PPM AT
2. APPL. RATE 0, 180 LB AI/ACRE o
© ... 3. HEIGHT 10, 00 F :
4. WIND SPEED 10, oo MPH -
‘5.7DROPLET TYPE NUMBER “';;2@0




N

PRTERANATEE SR S =62= L .

IS

SN ;"~",«.(ﬁTTACHMENiFB{?CONTINUED)v  R N i
bRoPLETsjEVApcRAT&D 35;9RE7R5A¢H:NG[THBQQkoUNb;?fDUEgTQ*DRoP

- .EVAPORATION, A LIKELY MAXIMUN DRIFT DISTANCE OF 244. FEET OR

| IN 6 IN. OF WATZR.

e - LEVEL 0,03000 ppM S
 4.2;\APPL,zRATE,*“0&180‘L31AI/ACRE‘ L
.. .3+ BEIGHT ., 10,00 BT ol b e e

ST 4;;WINDLSEEED*‘-IOfOOﬂMPHV;gf»:‘; R AR

R S,wDRopLETxrypE NUMBER 2000

1. CRITICAL t

"bRrET‘MAY[RE§ULT“IN.ﬁAEER]REs:bUESfiNvTaslTorﬂszx

METERS. ' ..

‘ \l;FCRITICK;HLEVEL:O}OSOOO\PPMV“f R TR R e
'f'-‘APPL-fRATEN’*Ollﬁo\LBTAI/ACBEif'f';f SRR X P S
."“ ’3ﬂfﬂEIGHI ,jloAOQ'FT ';$D<J“"\>E ;Kw‘;‘uk ‘4$
75 4+ WIND SPEED 10.00 MPH
"5 DRQPLET‘TYPE.NUMBER'v-,’2gO:

N ;

'THE]~RII,’LSVELjOF'O,O§ODOO~§?“A DISTAN§E*QF1255EEET»OR438; ;

- METERS.

1. CRITICAL~LVVEL30;055dﬁlPEﬁf -fh7 ;‘ T e
OLsaAlAcRE

\\\\\

2 ".;“A‘PPVLV'.’”‘RAT/E <0418

Tl’3@:HEIGHTT VlOEOO’PTM S .
4. WIND SPEED yo.00 wew.
‘5. DROPLET TYPE NUMBER . . 1.0 SO

L

o i‘,NEVAPORATION;/A,LIKELYLMAXIMUM;DRIFTﬂDISrANCE OF5244;‘FEET OR .
ey ‘.0 75. METERS. 1S POSSIBLE r;gLDING*A_concesrnatlonqosfo.osbpoo~ppu-
L ;J:;, : ! IN 6 IN:’OF wATERf\ _\“ ?fJ“Va €:;fH | 'Qf' [ﬂ4 Hﬂ;!‘ tv/‘: ”T

v

75, METERS IS POSSIBLE YIELDING A CONCENTRATION OF 0.028800 ppy~ -

IAT] | | THE TOP SIX INCHES EQUAL 10 =
;THE:CRIT,MLBVEL‘QE“O;OBOOOQ_A$;ADISIANCE‘QE 18?s'FEETWOR157. o

| r5DRIETIMA¥'RESULT_IvaATERfREsxpuéé:INyTHE TOpfst31ﬁéHEsfEbUALfrb&{j;V

‘qRopLérs*EVABORATEQQBEFQREaREA¢HING‘TasicRdUNbgifDﬁE>TbgndeLsrff;x}
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 ATTACHMENT F: ‘An Examp1l

LIA Pﬁrposgz

11

I

.,e,bf‘aaﬁdrévSophiSticatedhEEC:ﬁSing»‘
 State-of-the-art Models - R A :

¢ o

This is‘an~ané1YSiS5

ffvnsingeexisting data. Both a ‘runoff Séenariqsandftwo*‘ e

: ]}Waﬁerjouality Ahél&sis{\

 content'of_;he‘so11.f

S

aquatig]habitatS‘w111 be‘eXamined}f -

Runoff:

A Kdtvalﬁekefrl‘was usedﬂeVen thdugh'the‘ValﬁeMHas°been :'

reported to vary frova,SBQto l.34\depending‘upon?the,qlayfs

“With each applicatioh thatyWas_50116Wed]bY~ésstbrmswithinf 

-1 to 5'days,,significant‘pestiCide rUnoff79ccur;ed.

Quanpities reached'upwards_pf 0.100 lb/Acre“with’valueé’dfu-'

- 0.010 to 0.050 fairly common. Two or three events ofithﬁs ,

-magnitude occur .each yéat“and then no more pesticide
runoff is predicted to occur. - = S L

From the SWRRB'daté{‘a'maximum;ofztwo Tunoff quantities 5

- days apart (to. account for 2 funoff;events)bwere entered - -




LR RN R A . —64

' (ATTACHMENT F, CONTINUED) =

-~ The firs;‘input_quantityt0ff0,00001;kg»is to provide a
. better graphic plot of. later results." Other quantities
~ ©0f. 0.010 and 0.100 and 0.005 and 0.050 kg were those ' '
- derived from thé?SWRRdeaté+ifThemquantitiesmwere;notf"4«~*v~wﬂ
.\adjugted_togreflectJIarge;aréaSyw»(At;préséhtﬁthe effect

”‘VQMofﬂlargeffield,rundfffisvbeing stUdied'with,rgspect‘tcfthgﬂ35
.. quantity of material that could enter an aquatic system.) -
If . large field quantities are desired, multiply the outputs -

‘*from[theaEXAMS,modelﬁby.that‘deSired;field“sizé“-;then,% .
o re§u1ts‘are‘linea:;with-teSpect\toi;he pesticide inputs.
- . It 'should be 'noted that the effective pesticide runoff-

~quantity from. a 100 acre field ma

‘ ;maYQonlyﬁbéﬂeQualnto-ﬁhaf

' released from a 5 to 10 acre field. .

. The maximum quantity of material that was predicted to -
. occur in the Athens ERL model pond was S5 ppb dissolved in+ . * -
" "'the water ‘when 5100\kg@was,introduCed‘intoftheﬁSystem.u B
.~ ~That quantity found sorbed onto suspended particles was .= =
'%,aboutylonpb’(mg/kg,drylweightjof,suspended“maﬁérial);x;'ga
' ..~ The pesticide has a calculated half-life of about 15 days ™
*sforubqth~dissolvedfand*sorped suspended material.: - .

. ’in tﬁé_AtHéns éRLf:ivét;modél_;he pesticide does not = . .
. exceed 5 ppb at the point of input and dissipates rapidly

T  "“~ﬁtcg1ess‘than 1 ppb by the time it reaches the third water R
" . compartment some 2 km downstream. . SR T e

¢ IV Conclusions: _
pgThéigxﬁéctéd;ehvitd@ﬁentaiiqoncent:atiqn?in‘éh?aquatic,\‘
SR ;ystemjshou1d7bejnO'MQremthan'5:ppb,when1thegrupoff'input Lo
. 1s 0.100 kg with no other inputs of this quantity for . -
.seveéral weeks. - T T T T T




A(A’I’TACI*D!ENT’;‘ F, CONTINUED) .=+':.

Common Name:

_ Structure:

5 "Cherucal PrOpernns- :
B lblecular Wezght? ;3'65‘
*solubmty (ppm). 25

‘Parntmmng- .
 Kow ..sz_*-_f Rcc'f"

Hyd:olysxs (halfllfe hx:s.) .

(pﬂ 206 h:_- (pa 7

0153 days)’

'  ( 25 °¢) o

I:ng te:m (pﬂ 5 -

Kbh 3 16)(1

Ky, 3. 36x10—__; xnh' 2x10—¢r

| .Photolys;s (halflife “hrs.)

_194 hrs ._'___y__,___

j ‘.\Degradanon (halflif.e hrs.)
': 8011 (Aerobzc)(pﬂ 6-8

Clay I.oam 1 34
‘Loamy Sand +58

yLoan 122

T - Sand
Kd'des ps

3011 (Ametcbxc)(pﬂ - ) |

K, 9.6x102y £0 5.7x103/hr

4 6x10 3 to 1 7x10‘3/hr

: Water (1ype Pond Sterile pH )
Bactenologlcal R

EVAporation- |




(A'r'rAcmtEN'r F, CONTINUED)
‘rable 1- s»mas Input

- Kg (sorption coeff;cient) -1, 00
. Washoff fraction =~ = = 108
,,aalf life on foliage . = 2'days’ .
. Degradation Rate in soil = 1. 7x10"1 /day
‘Apphcauon Effxclency Cm 75% S

‘l.-,'rable 2 £

L D{AMS D(posure Analysis Modeling System -— vz 0* Mode 2
| Chemcal- B ; s e : ,
TABLE 1 1. SH2 (NB!I‘RAL PDLECJJLE. SPECIES 01) INPUI‘ DKTA. o
. MWI=_ 365 SOL = 25,00 - ~VAPR= 4, 3000E-05 HENRY= 0., 0000
. KpS= 1,200 KPB-OOOOO» “KOC = 0.0000  KOW = 45,00
- KAHl="3,3600E~06 EAH1= 0.0000" KNHl= 2 OOOOE-O4 ENHl= 0.0000"
KBHl=' 3.1600E~07 EBHl= 0.0000 ~  KX1= 0. 0000 - EGX1l= 0.0000 R
'KBAD\TZ 0.0000 01W2= 0. 0000 ' KBACSZs 7. OOOOE-IO 01‘52- 0 0000' ‘

mp- 3.50005—04 amm- 40 00 maxs - 0.00°

N
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ol ~<ATTAcmZE'Nr,§;.;«c0NTI'r§UEp)' S

’ - = - — ’-f“f‘ ,. 1  - :;  iv;  ;;! ‘Vt; "‘ﬁE ‘] X
RUET I‘blgy3;v»aunpff,QUantitiesby.qg;iqn dqtg%forjthg tﬁreeﬁriVerbasing;f’_' 

S ey . 1.00 BT R 1 S . .001.
B ) B o Lotnei1es e e000
19y IR Co187 0 100 -
© 208 0 oos
20 o o
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o oes 2 100 LT
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o187 1.00 #007 - ¢ 'XCbshb¢t0n>OH L

.. 188 - S ‘ 1'059,* o G
o 1ee

15 op00 7
- - 202 " 1.00 S T LA

220 ¢

o Yeey o
SR S S . 180 S L0070
R ol
o 1ss

/ it‘f2°1/}’> Lo |
o220 200 0 0B
- 208 L ~ «009 v

0 a0
7. 100
89 o on




(ATTACHMENT F. CONTINUED) R

v“fSyctem- -
 Chemical:

,

‘-ss-- , N
POND AERL DEVELOPHEVT PHASE’TEST DEFINITIONi;; M

 Time  Water Column A
R Average Aveznge fukrptql;
SO Dilselved ‘Sorbed: - M&ss :
"ff”(dayt) (mg/l) (ng/kg)

S0

-   Init1n1 input 0.000001 kg ©

Ve 0002-06

0 . 5.000E-08  9.224E-08
;]j;' 4.a1zz-oa '8.878E~08 .9 624E-07
2077 4.631E-08 = B.S54SE-08 gs 263E-07
3 4.458E-08  8.225E-08 8. 916E-07
4 | 4.291E-08 ' 7.917E-08 8. . S82E-07
"s»l~h ' 4.130E-08 7, 621E-08 8. 2515-07
ﬂunoft 1nput 0.010 kg rﬁﬁd,
8 ,‘s.oooz-oa ‘9, 225:-04 R oooz-oz
© 6 " 44B12E-04 ' 8.B79E-04 - 9.625E-03
7 . 4.632E-04 ;xs S46E-04 - '9.264E-03
.8 /' 4.45BE-04 = 8.225E-04 . 8. 917E~03
L9 4.291E-04 1.917:—04 e.sasz-os
10 4.131E-04 7. 521:-04 ,us zszz-oa
‘Runoff input 0. 100 kg e L
100 85.413E-03 . ‘9.957:-03 1. oazz-o1
L1 15.210E-03 ;‘9 «612E-03 " 1,042E-01
v~,,12*4 "5.014E=03 ,;9.251=sa3‘ 1.003E-01
) :!13.}};; 4.826E-03  8.905E-03 . - '9.653E=02
14 ' 4.646E-03  8.571E-03 9.292E-02 .
1500 4.472E-03 8.251E-03 . . .84944E-02
16 ' 4.30SE-03 . 7.943E-03 - 8.610E-02
17 - @.144E-03 - 7.646E-03 - ®. 289E-02
18 - 3,990E-03 . 74361E-03  7.980E-02
190 7 3.841E-03 1. oavz-oa\_,v.sazz-oz
.20 3, 698E-03 ' 6.823E-03 7.396E-02
21 . 3.560E-03 .6.569E-03 . 74121E<02
,»"22,;; - 3.428E-03 5.3255703;, 6.857E-02
. 23 ©3.301E~03° 6.090E-03  6.602E-02 -
24,‘ - 3.17BE-03  'S.864E-03 64357E-02
28 '3.061E-03  S.647E-03.. 6. 122E-02
_ 25; L 2+947E-03 r's.caaz-oa 5.895E<02 .
.';27]  2.838E-03 - 5 236E-03 . $.677E-02 °
«V»zafj' 2.733E-03 S, 043:~o&=f~sf457=-02
*29m't 1 2.632E-03" 4. 857E-03 5.26SE-032
30?1\ '2+4535E=03 ' 4.677E-03  5.071E-02
31' - 2.482E-03 4. SOSE-03 . 4.884E-02
.32 2.352£-03 + 4¢339E-03 f,4 704E-02
33 2.265E-03 ;4.179;-03 4.530E-02
.36 . . 2.182E-03. 4.9252-93 4.364E-02
738 ’2b1°23*03‘ - 3.877E-03  4.203E-02
1;“40_)’ R 7¢3z-a3 ©3:.2172-03 . 3.487E-02
”3545.,'“ .447:-03 2‘6702-03 | "2.895E-02.
1 202:-03 2;219;+93‘{

2;165;702;

K,AvErlge

R

 WiBeﬂfhiC: =

 2.702E-05
9.501E-05
1.874E-04

5.429:-04;]
:s.zszz-oa
,5,9135504

{5}492;b04ﬂ

4.986E-GS
1.753E-04
- '2.903E-04

2.144E<04 ' 3.956E-04
'2.665E-04 4.917E-04
3.140E-04 . 5.793E-04
»n3.57tz,o4/..s;;;szso4
4.314E-04  7.960E-04"
4. 532:-04‘,/3 S4SE-04
' 4.915E-04 ' 9.069E-04"
5.168E-04 9.5362<04
‘s;3$22-044; 9.949E~04
 5:589E-04 . 1.031E-03 .
' 5.761E-04 ' 1.063E-03
. 5.910E-04 - 1.090E=-03
' 6+037E-04 . 1.114E-03
- 6.144E-04  1.134E-03
. 6+232E-04  1.150E-03
6.303E-04. . 1. 153:-03;*
‘6 357s-o4? 1.173E<03
6.397E-04 1. <1B0E-03
6.423E-04 1. +185E-03
6-437E-04 - 1.188E-03
6. 433:-04' 1.18BE=03.

1. 1asz-03*x
1o 154:-033
1 oszz-o:}

1 013:-03[j

? 70£31

" Average
, 'Di:solvedf' Sorbed - | Magg
s “(mg/1) ‘(ng/kg)_;“f(kgxw«
vo_opoz;oa 0. oooz-ov:]jo}obot-oﬁ~~f
'6.391E-10 1. +179E-09 ' 9.559r.q
1.226E-09 " 2, +261E-09  1.833F<p9 -
ﬁ1 7535-09‘ 3.253E-09 - 2.637E-09
2+4254E-09 . 4. <1S9E-09 . ' 3.371E-p
2 702:-09 4. 9352-091*;@;041;&0
2 7022-09}. 4. 9as:-osjt 4.041E=-09
s 395E<06 . 1.180E-05 " 9, 563E-06
- 1:226E-05"  2.262E-05 . 14 1.834E-05
- 12763E-05 - 3.253E-0S 2. €37E-05
[ 2.254E-05 - 4.159E-05 . 3.372E-05 -
"2.702E-05 - 4. 9asz-os'“ 4‘0415-05

& 041z-osi**
© 1.421E-04 .
uiz 353E-04 -
o 3 986E-04
: 4.696E-04
- 5.3433-04,\>

i

5.9252-04”

6.452E-04 "
6.927E-04
L 74351E-04
- 7,729E-04 -
8.064E-04 =
. 8.359E-04 -
 B.616E-04. .

. BeB3YE-04 -
9.029E-04 '
9.188E-04
© 9.320E-04
9.426E-04 -
9.508E=-04 .
'9.567E-04. .
9.606E-04
9.626E-04
9.629E-04
9.615:-04‘>\=

:9.3soz-ocfAuJ
8 3502-04“;?

3,213;994,3_‘ 




Bt

g LATTACHMENT F, CONTINUED) R T L

System: POND. AIRL DEVELOPMEQ ASE TEST DEFINITION s
Chemical: R .
Time witéi'f’Colunin-' 5 _-_Benthie SR
i Average " "Average . Total ~Average .. . Average “Total I
S Dissolved Sorbed ‘Mass’ Dissolved Sorbed - Mass
(days) (mg/1) (mq/kg) (kg) . o (mg/l) o (mg/kg) U (kg)
Initinl 1nput 0. ooooo1 kg P e T B TR :
‘0 5.000E-08 ~ 9.224E-08 " 1.000E-06  0.000E~01 0.000E-01 - 0.000E-01.
L T .4.e1zz-oq;u,e>e7az-oe - 9:624E-07 " 6.391E-19 131,17gg;o§7;‘9.5592_1°i~
2 4.631E-08 = 8.545E-08 9.2635-07 1.226E-09 2,261p-09 1.833E-09
3 . 4.458E-08 ° g.225E-08 . 916E-07  1.763p-09 3. 253E-09 . 2.637E-0¢
4 4.291E-08 7, 917E-08  8.582E-07 2.254E-09 ~14 1592-09f' 3.371E-09 "
, 5 4.130E-08 7, 521:-03 | 8.261E-07 - 2.702E-09 . 9ssza69 4.611:-09
i *fauneff Input 0.005 kg ' DR DR :
5 . 2.500E-04 ”,4.5132-04 5.001E-03 20702£5°9w*7‘ 9352—09 a4 0415-09
6 - 2:406E~04 ~ 4.440E-04 4.813E<03 3.199r-06 s, 9023906,;,4,7345-05/
R 2 © 2.316E-04  4.273E-0¢ 4.632E-03 . ' 6.132E-06 - 1.131E-05  9,171p-p¢
.8 2.229E-04  4.113E-04 4.459E-03 = B.819£-06 V.627E-05  1,3195-05 .
9 2,146E-04 3.959E-04 _ 4.292E-03 - 14127g-05  2.080E-05  '1.686E-05
10 2. ossz-oci,'aaattt-04' 44131E-03 - 1,351E-05 2.493E-05 2.02#2;05
Runotf Input 0.050 xg = R T R
10 2.706E-03 4.993E-03 S5.413E-02 ' 1.351E-05 :jz.4932-osg, ‘2. oz1z-os
S 1V . 2.60SE-03 '~ 4.806E-03 s, *210E~02 ' '4.751E-05 . g, 765E-05 - 7.105E-ps }
12 . 2.507E-03 4.626E-03° ' §, o1sz-oz,,i7.asez-os,1,1.4525-04 ©1.177E-04 .
13 2.4135-03 . ¢.452F-03 4. «827E-02  1,072E-04 1. +978E-04°  1.603E-04
14 2.323E-03 - 4.286E-03  4.646E-02 R +333E-04  2.459E-04 - '1.993E-04
18 2.236E-03 4.1253-na]f'4,472z-dz . 1.S70E-04  2.897E-04 - 2.348E-04
- 16 2.152E-03 - 3.9712-03  4.305E-02 1, +786E-04 3.295F-04 2.671E-04"
17 -2.072E-03 '3.823E-03 . 4.144E-02  1,981E~04 3.655E-04 - 2.963£-04
1. 1.995E<03 - 3.680£-03 3.990E-02  2.157E-04 - 3.980E-04 3.226F-04
19 - 1.921£-03  3.543E-03 3+841E-02 © 2.316E-04  4.273E-04 . 3.463E-04
S 200 1.849E-03 3.411E-03  3.698E-02 2.458E~04:  4.535£-04 3. . 676E-04
_ 21 1;7302-03_*;3.zaste03__ 3. 561!-02'f12,584£604‘¥]4.7682604 3.865E-04
22 1.714E-03  3.162£-03 3, 423:-02;'.2.596:-04‘.“459752-04.,,4.0322-04 _
‘ 23 . 1,650E-03 *'3;0¢$E-037“\3 301E-02 2.795E<04 S.156E=04  4.180E-04
- 24 1.589E-03 | 2.932E-03 3-179E-02 - 2.881E-04  5.315E-04  4.308E-04
25 . 1.5305-03 2.823E-03  3.061E<02 * 2, <955E-04 S, «452E-04  4.419E-p4 .
26 g, «474E-03 2.719E-03 2. 947z-oz.f;3 019E~04  5.5¢9E-04 . 4,514E-04
=7, 1.419E-03 3, €18E-03 . 2.838E-02 3.072E~04 * 5.668E-04  4.894E-04
28 1.367E-03 2. S21E-03  2.733z-02 - 3.116E-04  5.749E-04 4. 660E-04
29 1, 316:-03.,“2 428E-03  2.632r-02 "3.181E-04 5, +B14E-04" - 4.713E-04
. 30 1.2685-03  2.339£-03 - 2.535E-02 - 3.179E-04 5.865E-04  4.754E-04
=31 1,221E-03 '2.252E-03  2.442E-02 3. 199F-04 ' 5.901E-04 4.784E-04
32 . 1.176E~03 ' 2.169E-03 2.352E-02  3.212E-04 - 5.9252-04. 4.803E-04 .
33 i1.1333°°3‘.92ob902303 2.265E-02 3.218E-04 5.93BE-04 ' 4.813E-04
34 1.091E-03 2.0132-03 2.182E-02 - 3. 2192-04"‘5;939t—04,,;4.814£eo4~
as 1.051E-03 - 1.939r-03 2.102E-02 3.215E-04¢  5.9312-04 4.808E-04
40 ‘¢s.7172604'vfffsoa:-usg,,1;7442302..,3.126:-04 '5.768E~04 «.675E-04
45 7.2372-04 1, 335:-03 1.4472-02 ‘z.sssz-oc‘,:sgqss:-o4< 4.425E-04
80   $~5.013:+¢4“;1 1093-03 ‘1.203E-02  2.7462-04 ' S5.066x-04 4.106E-04
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(ATTACHMENT F, CONTI ) V'f\‘xv”j | T “‘i:t R

Sylt-n-
" . Chemical:’
: Inputs~~

5.‘4 135‘03
’ éva.soszzga

.ODGI-DB

i

1
b ¢
I
1
I
1
I
I
-
z
I
T
I
I
> &

jICCCCCCCCCCCCC

‘POND, AIRL DEV!LOP%ENT PHASE TEST UEFINITION

,,.oooo01 kg, a-y o: .o1o kq. d-y 5: .100 kg, day 10

.'@8
omB | ' ~
‘L BB "B = Water Column Ave. L
. Dissolved: (mg/l)

, k (mg/l)
. BB
. ‘ aasa .
ERGET aann
TR BEBB

BBBB!BB
' : o CCCCCCCCCCCCCCCCCCCCCCCCCCCC
!B!BEB CCCCCCCCCC -

. 2 . . ; e S R Y o u g
v

I

'CSy:t'en. .
-Chemical:
; Input:..

9 9878-03

6 658!—03

3 329!-03

1
24
I
1
i
b ¢
T
: .
.z
X
4
‘1
i ¢
¢
b

\

: fy;’ . »10  _15; _

| ‘édﬁf‘23H5?301—T
Time, Days |

PUHD TIERL BBVELOPHENT PBISE’TIST bETINITION

.000001 kg. dly 0: -010 kg. dcy S: .100 kq. day 10

ERNS ‘B Hatcr cbl\mn Ave.
BB - . sorbed (mg/kg) .
BB C = Benthic Ave.

Y. BB A scrbcd (mg/kq)

: .jag e
Y Y i

nsan o

,,3333 PR

'BBBB .

v'Jﬁ?f . \‘f' ,3333 ‘ .

SRR .“j v nsnssaa -

NP SO TR : , ,-;a S

- D LULLULLLL;LL»LL;LLLL&L;LLLCC1

:assaa cccccccccc ' . : o :

T‘L’

T‘:cﬁrﬁnrrpﬂonpe S

+ |

IEEN N
“0+000

b

0

5. 10 s

v o - by - - rrea

20 25 ,30‘
B Time, o-ys

f,L“C‘- Benthic Ave. DissolvedT,;9
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".(ATTACHMENT‘F.‘CONTINﬁEb)-', |
. System:  POND, AERL DEVELOPMENT PHASE TEST DEFINITION -
 Chemicad, T T IR L
.Inputs:‘~;.podbo1>kq; day.- 0; 010 kg, day 8; .100 kg, day 10

BB : . B = Water Column e
BB - metal Mass (kg)
T IR . Benthic .
' BBB H“Qf,J“'thtl Mass (kg)
. . BBB .0 e
BB
" BBBB R P ST
~__BBBB - o o
LT T ;‘38"8 ‘ . N
' BBBBB . ;
-  BBBBBBB
AT

0.108

O

 9.217E-02

3.6082-02

OO

0.000 :cc;cccccccccccgcéccccccctCCcccccccgcCCECCCCcccqcééc.‘

~ Compound: S s R o
'_znviroamqn::.rouo;;xznz,nrvr;orstnr FPHASE TEST DEFINITION »
_“znpu;si .onogua,kg,,aay‘o;,,oos=kq.<¢qy.s:f;oso‘kg. day 10
S ST At LT S
BB © . B.= Water Column Ave.
BB - Dissolved (mg/1) B
BB € = Benthic Ave. Dissolved
- -BBB. (mg72y
oomBB T
- - . mEEB. o
IR R ‘BBBB - ’
ST s - BBBB &s
o BBBBB

2.7062-03
 1.804z-03

LRI w T 90“021:'07‘: N
| . S BEBEBBE
L AR T BB
TR ;vccccCcCccccccccccccccccctccc‘.
i AR | . BBBBBB ccccceccece . Ve :
jbsooojk_iLxccccccccccccc‘ AR L L .
i L ‘----4---'-{--g-*----#-lof-:{--,--+-’---¢‘.‘a.‘7'.+-.‘-‘.§-—--*.
L0 s q0 15 20 2%/ 30 35 40 45 . SO
LT e _Time, Days - - L

HHHHH MR-
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R S R l‘f‘,1;72-‘>‘, S ; ”’,:. PR e ”\"fj{
" (ATTACHMENT ?,mCONTIﬁUED) R ‘ E PSR S

 ENVIRONMENT: RIVER, AERL DEVELOPMENT PHASE TEST DEFINITION =

- CHEMICAL: : L RN B Lo * :, 
vater
tpap§ﬂ$5

.. Dissolvea | ‘Dissol.'  Sorbed  Total Concentration

. . Water ' Benthic ' wWater . Benthic  Water . . Benthic
AU Ave.(?)- Ave.(?). Comp. S anpsfs‘1?¢9mpp1575gcbmp@ 6.
L  day (mg/l)  (mg/1) Amg/1) . (mg/kg) (mg/1) (mg/kyg)

- S Comp. &
(kg/m?) (kg/m2)

i

_ Initial-Input 0.000001 xg
0 1.1112-05 0.000E-01 0.000£-01

0 £-09 0. | 0.0002 0.000E-01. 0.000E-0
1 3.110E-07-1.462E-10 9.481£-07- .

2.844E-06-6.577E-
2.769E-06-6.461E~
1.056E-06~2.468E11 .
1.926E-07-4.467E-12

0.000E=-01 0.000E-01 0.000E=01
: 4 ] 7-8.086E-10 9.481E-07-9.741E-10
g,3;053E-Q7v1.443£=ioi9.2392-07e7‘944:-1029.2305-0779.570:410

3g§20t-07f3JO348‘10f3i52€§?07‘3?5555‘10

2 1.448E
3 1.167E-07-5.519E~11"
$ | 8-5.492E-11 6.419E-08-6.616E-11

|

2.132E-08~9.647E-12 6.419E-0

5. 9.696E-07
© .. Runoff Input
5 4.586E-06.
: “ 6" 7.802E-07
7 .1.054E-06

8 8.483E-07

9 . S.2512-07

710 1.854E-07
Runoff. input

10 5.574E-05

11 S.559E-07

12 2.147E-08

- 13-1.819E-06

. 14-8.992E-07
.. 15-5.208E-07
 16=3.648E-07
©17-6.443E-09

19 6.818E-10"
S 20 1.6112-07
T .21 2.208E-08"
1 22=7.943E-07
. 23-2.897E-07
- 24-3.801E-08

T 26 30037t%10‘

27 1l13sgc0e.
28 6.694E<07
29 1.7328-07
30 2.286E-08
 31-7.866£-07

o 32=8.782E-12
‘j{-;3 3A;‘7:‘13 
34 3.1962-13

4.6522-1
0.005 kg

q—z.éi?:-os'z;;;azeoaez;937;—qs

4.652E-10-2.9172-06 2.528-09-2.9172-06
4.042E-09 2.377E-06 8.030E<09 2.377E-06

;;2oos-bsi3,1362-06.1.1322f09'3;1asonsf

2.7592-09f2;557t§06]2¢5602509‘2a5583606

2.564E-

09 1.SB1E~06 1.917E-09 .1.881E-06

2.438E-09 $.576E-07 1.779£-09 5.576E-07

0.050 kg

2.438E<09 5.576E-07 1.779E-09 $.S76E-07
4.667E-08-1.700E-06 1.036E-07~1.700E~06
599:aoéz1go31;—qaws;sob;&os
S84E-06 $.241E-08-4.584E-06
709E~06 3.571E-08-2.709E-06
S567E-06 2.433E-08~1.567E-06

3.913E-08 6.
3?*64#’08";
3?0‘3t.°a°2!
2.725E-08-1.
2.473E-08-4.
, : 2.275E-08-1.
18 8.542r-082.114E-08. 2.

957£-07
937E-08

1.625E-08-4.958E-07

1.091E~08~1.937E-08
S67E-07 7.277E-09 2.567E-07

1.985E-08 2.047E-09 S.162E-09 2.047E-09

1.862E-08 4.839E-07 3.1362-09 4.839E-07.

1.767E-08 6.630E-08 2.391E-09. 6.631E-08

1.714E-08-2,385E-06 3.757E-09-2.388E-06
qsbet-o7f1,stst-os-a,ssszéov
+141E-07 8.986E-10~1. 141E-07
8E~06-8.629E~10 1.628E-06-
1E-10 3.783E-10 9.111E<10 ¢ ,
\ 1E-09 2.581E-10 3.411E-09 3.109E=10"
1.2152-08 2.009E~06-1.565E-09 2.009E-06~1.885
1. 182E-08 S.1992-07-3.277E-10 5:200E~07=3.948E=10
2.572E-11 6.862E-08 3.098E-11

1.605E-08-8
: 1.515E-08~1.1
- 25 5.422E-07 1.414E-08 1.62
1:3722-08 9.11
1.308E-08 3.41

1.134E-08 6.862E-08
1.121E-08~2, 36 1E-06
1.034E-08-2.688E-11
9.8722-09 5.037E~13
E-13 9.430E-09 4.808E-13
35 3.0542-13 9.015E-09 4.5912-13 -

40 2.4442-13 7.2228-09 3.668E-13

45 1.986E-13 5.872£-09 2.981Z-13

50 t.etaz-13 4-772E-09 2.4220-13 5.4062-13 2.4222-13 6.512£-13

2. 109E-09-2.361E-06
4.0642-11-2,688E~11
2.866E-11 5.038E-13
2.068E-11 4.808E-13
1.541E-11 4.5922-13

3.899E-12 3.669£-13

1.4372-12 2.9812-13

3.045E-09

- 3.045E-09

9.673£-09
5.038E-09

2.309E-09
2.143E-09

8.469E-08
€.313E-08
4.301E-08

1.3145-08
tBo’SSE’OQ

6.219E-09
3.778E-09

2.880E-09

1.082E-09
1.0392-09
“SSIE-10

;BBStEOQ

'205‘1!’09’

4.896E-11
. 3.452E-11
2.492E-11

4.697E=12.

1.7318-12

1.673E-06
.ég143f409‘1:€7:zaos
1.248E-07 :
1.950E-07
‘1.375E-05

2.9312-08
1.957E-08

4.525E-09
2.308E-09'

1.857E-11

1.3772-12:

8.7522-06

8.752E-06.
7(132:’05:

. 9.558E-06
3.084E-09

7.673E-06
4.743£-06

5.101E=06

B.126E-06
4.702E-06
1.487E-06"
$.8112-08
7.701E=07
6.142E-09
1.452E-06
1.989E-07
7.156E-06.
2.610E=06
3.423E-07

2.733E-09
1.023E-08

'2.056E-1p

2.086E-10 -

6.531E-10 -

3.402E-10
2.082E-1p

1.559E-10
1.447E-10.

1.447E-10

8.429E-09
S$.718E-09

4.263E-09
2.904E-09
1.979E-09
1;321Ef9§;A
8.872E-10.
S.919E-10
4.199E-10

‘2-5515“0

1.945E-10
3.055E-10
1.859E-10
7.309E=11

4.884E-06-7.018E-11

3.077e-11
2.099E-11

€.02BE-06~1,273E-10
1.560E~06-2.665E~11 .

ﬂ2¢0592407

7.083E-06
'l§0652;11
1.511E-12
1.4422-12

g

8.9435-13

7.2682-13

1.1012-12

2.092E-12
1.716E-10

303052?12ft
2.331E-12
1.682E-12
1.254E-12

3.171E-13
1.169E-13

4.397E-14




QATTACHnENT G:

‘and Hazard

'*Aguétic*deicitny‘"

Exposure. Model Data and I
Data for Risk

'f_e7b1uegi11]whlch has an LCg

‘aqﬁatxcfinverteb;ates,ﬁthe;mysisthrimp
MO‘SLppbq“whe:eas the acute value for Da

-are available,.
minnow which gave
~day life-cycle with a
j /1 All,bfgtheseﬂva%uesbwould”% ‘

aplacefthisﬁpegticiﬁefin_the;vgry highly:

- for turf. The scena .
' unoff basin pf,l3:hgctareso

- . deep 'with a r
- SWRRB was as

follows:

' JULIAN DATES

- 139

o .

o151
S0

1330
168 -

134

168 -

195

135

: N
o

166

;ggjﬂ“ :

o 1a0
o1&

129,

179

205

An Example“offSummarizihg~and3Intér§reting

ntegratlng,sprsure
Assessmept\i . .

most sensitive fish
0 of 3.83 ppb. For
had'thé*10weStﬁLC50 of .
hnia was 1.4 ppb. " Two

Thex32-day,ear1yglifé SRS

a MATC of > 2,5 ang "
Daghnia;produCednau

toxic range.

“

' :[7NI§I§§!§£ Kdgys)‘jf,,*

g
79

35

34
27

Co30
30

o200

28




g cA"‘rTﬁCaMéwr*arc‘; /:CONTTINUEDJ« g

/\ g ;

e The year selected for EXAMS was. . 1972 for the Tifton Turf I model.,

SWRRB RUNOFF VALUESWFOR THE TIFTON TURF I BASIN. SEE

j‘ Active Ingredient (lbs) per Acre

| Year Day

(Julian)rf o ,

. 00 7’.' ‘

°°7

;;bov;

"*;1972u;t

171”’
S173 )
S S A |

2200

Loz

{.005 o

a‘iﬁiB\&

"J;The concentrations for four portions of the pond were estimated.@
' They were the chemical dissolved in the water. column, chemical:

>L;QQ9:"

7 Water

ifff?,Sediment

-~/ attached to sediment pafticles in the water column, chemical: dis— 4

<. solved-in the .pores of the bottom: sediment, and chemical attached -
S to the bottom ‘sediment. - Below is a table which attempts to condense :
’*lythe results of this computer model.,,. SRR b -

[P

SWRRB—EXAHS BEC VALUES

e *f,;‘f\.No. of Days EEC

‘«j'VSample'vt’% ‘Exceeds 1/2 LCsg
«nype i ;Fish

L Bottom‘\°h»g7‘"t;
“pPorewaterH,ap -0

Estimated Concentration f/f_'"hgq
(Ppb'-»Day) R SRt

‘Min. . Max.

kDaphnia a;wjfgi~

51 10,0317 -2 - 0.787-22 -
"”pjnissoivedviy°v12f' S22 0.2146-149* 11.67-6

 Bottom . RO N AR T R e s B S AR

o l49* o 149% . 33.82-4 - 204-22
gk,Sediment o ‘wm'Qﬂs o RPN ‘ o 4 "*fr*f_”
‘,\Particles»“\ HI49*‘f 149*fﬁ“ N 55 52 149* 1210 2 ,y', f1f~

-y

/

* Data were given for 149 days only.

;}‘It should be pointed out that normally significant amounts of S
3 Q;'chemical would not be expected to reach" ponds through spray drift '

“ . 'when’ ground application is used. - However, this case’ may’ be the .
_<Vexception. _Direct application to ‘our. model pond’ ‘would be’ expected
S .to result in a concentration of 368 ppb. Hence, only spray drift: L
“gj1/263th of the direct application would exceed the Daphnia LC50.\ }1_5‘
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 (ATTACHMENT g, ¢

~ Aquatic Hazards

' With thé'ex;epti

- gill LCsy-3.83 p
(Thefsho:testrdur
-types was the wa

ONTINUED) *

,

on of the pore

'watef,thé-LCSQ,fo: bothﬁfish (biue—‘

pb) and Daphnia (LCsp-1.4 PPb) have been exceeded. -
ation of exposure among‘the\remqiningithree sample

ter-dissolved.

. However, this‘petiédgis.long-enough

',to‘be,of'concern; " From day 2 to 18, the'concent:qtiOn was greater -

~ _ than the 1/2 fis v
.. the fish LCgg would be3e2ceeQed,(ll;67lppb day 6 to 4,99 pPpb on

- ‘day 10).

h:Lcso‘value.,

Withinﬂthislpéripdvfrqm day 6 to 10 .

3b modg1s; Though the exposure of .
differs from;the;type(ofaexppsure'tb

s in a natural pond or streamJSediment,g(estimates;

ppb) the l&bo;atoryAstudyhqs,establisheQTthat in-

‘The available product chemistry daté\indicatefthis'iéfthe‘hature;of_

the pesticide.

to be attracted

o fore;_bmebvingi :
‘k,mal's;exoskeletﬁn‘surface would :

- . case the amount

,days),“

in and about th

organic material and chitin (exoskeleton

‘Thusk‘oneQWOuld expect the organic

dissolved in watér"will,eXCeedgthé7l6WQr level of

 the MATC for Daphnia for the d

uration ijthe,:eported;sample-(149“

Therefore, the.céncentrationsand’eprSqrequriddsaestimatedfby-thé

. SWRRB-EXAMS model i

fauna of the ‘pond. This isparticulariy,signifiéant‘considering6n1y’

thfegfapplicationsvw
‘does not.limit the n

- Spray drift would be expected

- tent of which we are

ere assumed fOr'EhefmodeI‘éndjthé,pesticide,labelg
umber of applications per year. 1In addition, = -

to contribute to the hazard, @he'exe\~‘

unable,to«estimate atithis;timet




+ ... |1s 1t possible for’ any llsted
- .7 |species .to be exposed to pro-
W ;Lected lethal concentrations?|

ijTEP4 ‘.‘"b : R »

.- |Extent of F Hazard] ' ' :

o Formal consultat: on w1th OBS/WES rﬂu_red [ determme extent of hazardl
P R | B -

. A’I'I‘AGMEN’I‘ H? Ecologlcal Effects Branch/HED Evaluatmg Rlsk To' Endangered/

. Threatened* Spec1es Fram Pesticide Reglstratlon Actions (see
attached wrltten explanatlon for each step) , l

‘ STEP 1 g S \‘ L - ) . : ‘ /‘.“7 . . »(‘I /;,\'.\‘
" |Identification of tox1c1 y o B R g i
L Estlclde to non-targg spec1es
‘r[,srnp 2 - R uvi"r ‘\;»« L SR A o
- |Screen for tox1c1tyJ R L e
“IW11l estimated env1romnental concentratlon ! ' :
-~ I(EEC) ‘exceed the- no—effect" cutoff pomts e
o for 11sted spec1es°** : :

S
\;‘ ; . i " ‘I

'/

STEPBa.lV : ' o j-,S'rEP .’Isb R

Exposure oF Spec:.esl o .. *|Threat to Habxtatl
Is . it possible for de51gnated
R cr1t1ca1 habitat" to be des=
P troyed or adversely\modxﬁed?

5 , f_-é#-Infonnal consultatlon with OES/NMFS as needed e it

.'\ i

. STEP 5. . L e .t' e e T e |
S Precautlona I.abell - : BRI
P Can labehﬂ prevent fatahty to members of llsted spgcxes?l
2 r E g / Lt ) o : . )

s S me

Label Reccmnendatlons S
By following labeling there S . . . Co
|would not likely be' a hazard e S T e .

INon-labelmg‘lternatlves |

b to hsted spec1es

o ’also referred to as llsted specles ' ' -
o 1** 1/5th the lowest mammalian acute oral LDIO or Lclo, l/Sth the lowest avian subacute :
dietary IC1g or LDjg; 1/10th the lowest aquatic acute IC)g. Where LCjq or. LDjg are not

-available, 1/10th the mammalian LDsg or LCsg, 1/10th the avian u:so or LDgg or 1/20th

. :_the aquatic u:so.‘ Also, herblcldes ‘are 1n1t1a11y considered to. 1mpact listed plants;

~ ‘consideration is given to whether it is a -broadleaf, grasses, or non-selectwe herbl-
S ‘cxde. Insect1c1des are 1n1t1a11y cons1dered to 1mpact 11sted msects. - s




* (ATTACHMENT H, CONTINUED). . L e
/‘ SfeE 1

 Identification of~t0xicityiofkpesticidé’to nbn;target;sbécies» .

From teSt_daEa”submittédﬁbr'réfereﬁééd by the registrant, the :
toxicqlogical‘impact,fif any;‘upon,non-target‘species‘is;deter- o
. mined. - ExtrapblationS“are_madevfrom the results of basic re- .
.. Quired fish and wildlife studies andnothersvalidated.test data.
Step 2 | n | ‘ e

‘ Screeh{for toxicity¥Q | o

. The quéstion'is asked! 1fWi1I the’éStimated environmental
concentrations (EEC)Aexceed‘the-'nd-effect* cUtoff*points*fork
listed species?" T L N R

Likelihbod'of‘hazérdbt‘u

“disturbance'if‘present,at high engughfconcehtrationsﬂj Therefore,

~ even though the chemical is toxic to the organism andﬁthere'is; 
the likelihood-of exposure to the organism, sufficient concen-

_ trations of the pesticide must be available to constitute a
‘hazard. _Thefobvious question:“ﬁ?Hoﬁ does,qne go about deter=
mining what{is‘a,Sufficiqh:fconeentratioﬁ?f T

similar to that,ofnindicator“organismsused,in,current,;est pro-

, ‘tocols. -Although,thisﬂmay»Or”may-not,beTEhe‘case;fituwould~seem,‘
‘.‘appropriate,hwhen,using these data;foryasSeSsiﬁg\hazard;to listed
‘species, that-some "safety factérf~be,built?into the evaluation
process.. Since even the loss of one individual of listed“species
’;maY‘be‘unacceptable,vsome might argue that al} hazard,evaluatiéns

- should be based'on LCj (i-e.y'Iéthél@tcﬁcehtration.required?to

kill one petéent70fr:he}populatibn)-'sHoweVe:,_due“to,thé'diffif \
culty in actually determiningyan-Lcl, it is proposed that the
. more»re1iable,LClo be used. . The following risk criteria for
~ establishingj"no—ef:ectf‘cutoff‘points would be:s - R
1. Mammals - Occurs as q,residuefimmgdiatély‘followingvappli-
-cation in or~on,theffeed;of-a,mammalian_liSted species
- the average daily intake. of said species, at/levelé'less ‘=“"

‘that 1/5th the~acuteiaral_LD10, or LCjg, measured in mam- ‘
malian test animals as specified in the Registration Guiqgf -




 {ATTACHMENT H, CONTINUED) R L L

5

. Exposure of species

2. Birds - occursfas'éftesidué[immé&iétely'fdllcwiﬁg appli= -

: <

. cation in or on the feed of an avian listed»speciesxlikelyj;r
‘to‘be,exposedutbfsdchsfeed.in]amounts,equivalentfto the -~

~ average daily intake of said species, at levels less than’
- 1/5th ‘the subdqutefdietary"LC105O:uLblb;measurédﬁih‘aVian
Wtest5animals¢§35specifiéqyih_;he’Registration«Guidelinés}

/in test animals specified in the Registration Guideliness .
ta) following direct application to a 6-inch layer
Looofwater, opn o Tsino T e TR TEIRE
7kﬁ)_=in%thé'habi£at(s)eof\concerh7(habitafé-°f 1iSﬁed57
~+* species). R \ S S A e

- chronlcveffécts,Eo‘ihdiCatot;spgcies,atwlevels?expgcted’in R
“the”habitat(s)‘of<conce;n;j,‘ SO e s e T '

:ﬁ44,¢Chfbnié Effects - There are dofkncwnfrépfbdu¢tive}or‘6ther -

[

If/Ehe,aHSQer~to‘Z}above‘i5~?yesfffbrcéééd to step 33’(EXPcsuréi‘

 fyo£ Species where_;he‘guestion_is_asked:i-“Isfit_poSSiblquoruany
;‘1isted‘specieS’to,be;expOSed to p:ojected.lethal,cOncenErationS?f

‘TAwseafch,is‘madeﬁof*btaqchfrecords‘and other available sources” .
~of information to ddentify listed spebdeSjwithin‘pnoposed,treat—w

"‘ment”areas.:_B;anch,revieWers may infbrmally.éthultawitH‘oES‘Z\,

and other ‘persons knoWlédgeablé\of‘current’liStengpeCies dis-
‘tribution. Based on the criteria indicated in Step 2, a deter- .

" mination is made whether or not that .use of the'pesticidéfproéf‘ 

ductggas‘prqpogéq,xmgylaffegt any liStgd_speéies;_[ 

:‘*If‘the56nsWét'tb¥Stépg2"ahovélisl“nQ}F“pfoCééd“to=Step*3Bf-'~‘

‘Threat to Habitat; and:answerwthéﬁguEStibn,gﬁIs.it‘possible;v”

-+ for designated critical habitat to be destroyed or adversely

‘modified?" ~ Again, as needed, informal consultation may be

o made with OES and other pertinent sources to solicit the most =

current information on critical habitat. If there is a "No*

_ answer. to the questions asked 'in Steps 3a and 3b, a "No hazard" -

’:determinatiOnlis{que. 
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(ATTACHMENTfH,‘éoNTINﬁEﬁfff“*fff

N

. sxteatvof#nazard.‘,"

- }If’”Yes""is'aﬁswered
‘ v,tation;,asf:equired;withinuthe'EndangereduspeciesfAct,‘1s*
~initiated by EEBagﬁThiSjconsistS”pfga‘letter‘offreQuestAtO"
. the Chief, Office-Of'EndangeredvspeQiESJ’aé¢ompanied by a .
. éopylofrthe.brancﬁlrevlewfdf;he?pesticideuproduct;and other,M
;gsuppbrtihgidocuméntatiOna(i,et, wildlife,'fish'kills,attfiéw,

,f"/ f;butab1¢fto,thewusefof,the pestiéide)fif»:_;’

"?ij_ ;6Eék§f[NMFS;3uP0n aéknbwiqueméntVof.the cbnsu1téti6ﬁ;réqﬁest,: ;

- Prepares awritten'fbﬁo;ogical;opinibn'fwithin'90days.‘Theyk

- may. request clarification orfmdre dataltoffaCilitate‘the;preé
paration of the w:ittenﬁopinion;'{OnhbccaSithEthey may re--. . -
mg.;~nqueSt,an extension'of timé’peyohdgthe,QQ days. - = - - ’
"Their~Written’0pfnions~summarize~thefhaturg of the request = -
- g‘(pesticidé‘toxicologibal»prcperties; use;patterns;*lisped
- speCies,cdnsidefed'and‘liStedgspécies.for,which':hereiisﬁa',v

PR jeopardeahd.no;jeopardyjbpinipn),j;, o o
""f:,PrEFaﬁtionaryﬂabelihgf‘“' | A

[T

When there is a jeépardy;bpinfdn_:heJQﬁestioh\isfaéked,fﬁCan Nff'

;labelingipreventkfatality”tqkmembers of ilisted Species?" If
)"Yes"\proceedrtoPStep‘Ga*—‘LabelmRecommendations with appro-

. priate 1abeling,tofavert jeopardy to the Species“identified;r
_ withingthef“biological,Qpiniohg?;"]aw‘"‘ B I UL PR SR

, fif‘“No;f/ﬁoﬁlabeling\ﬁltérnatives'mu$t be investigated. | T
 "These’inqludé;(but;are'not limited to, the3following:&;¢13ri"“

Py




Viegba,nu;“

ATTACHMENT I°’ Pest1c1des and Crops,CohsideredgbyiHoergerfandlfa S

A"r;

}(l‘I

gB;: From Tolerance Data

’f{é From Tolerance Data'l‘

Kenaga (1972)

Pesticides Considered. > 2Qfdifferentfpesticide$i Lfr"

A. From Literature : “ﬁfjffﬁh‘*w L T

- Dicamba,‘amine salt* <“,f,,tl3bY'PhoSdrin(.“'[

_,,;ﬂbEndosulfan ST T - 15¢ Demeton* ' .

4. . Picloram, amine salts ?,“{Llsg‘gTrithion‘7“'°
5+ Parathion* . : ‘fm°¢'ﬁfl7; DDT* : /
8+ Methyl parathion* o o: 18, bieldrin -

2 7e EPN ‘ ,.g-“j_['“"_,§19,, Endrin . -
8, _Sulfotepp LT gW_;gg,fJ20;”nA1dr1n "

1arj3.T?Malath1qn ;;,ffﬂ',~_ R -.“21;\~Chlordane

~'10.  Dimethoate* = .- ~d'm‘f“f22;',Toxaphene*‘w
lll;f:Methoxychlor *‘ijf‘.ffﬁ”g,'p,323,j}0vex o
“'lZ.‘jCaptan .\,“‘/uv_‘ B j{i_Zl@,gDioxathion R T

;_'?1-'-Carbaryl :.Lf,‘« SRR A 7;waethyl parathion*
/2. Kelthane - .V”;’\* R MRS - T ‘Demeton* . - 8
\"3-f‘T°xaphene*- Lo 9, Dicambat

8 14.‘*DDT* ‘ o e “floyvgbisulfoton

‘*fGaf.Parathion*‘ S \\V§';'i }126qv91methoate*ﬁ,;r“ :

'al*;'Same pest1c1de examined twice e

T

Cr Es Con51dered

' A From Literature Sources.afw VE B s
l.. Grasses.. (240 ppm)l/ :

‘ Range grass :
b. ‘Range 'grass (dead undercover)
c.‘ Fodder grass (W. Germany)

1. Grasses.s(llo ppm)

as rAlfalfa ¥ f.qfin‘Dandelion ,~:bwgsii$;Pea foraged
b Barley _q‘)b',fg&_ Sorghum forageq;ﬂj.“,Cowpeas
“,jc,Q:C10ver % he. Grass ‘ "~ ke Peppermint :

;f;’,’f;“"-ﬁgd;‘~Corn forage _?r’jpasture or .. " Spearmint h:

Nfe., Cotton forage = range grass r~[§’l(.MSugarbeet tc

~5Numbers in parentheses are the highest pesticide residue values
“‘found on’ that crop - category, based on . an application rate of 1 lb
ppemacres o oo .

b

e




. (ATTACHMENT I, CONTINUED)

VR 2;' Leaves & Leafy CropS°?
) (125 ppm) | :

a. Apples leaves Fe

~.be i Tomato leavesv’gék;

. .. /€. Bean-leaves: = 1,

S d. ' Pear leaves S M

S e+ Spinach . n.

g« . Collard - /"s Pe.

- h Caullflower © Qe
o leaves ..~ I

ie Caullflower

 head = .

3. Fora e Cro s.,p
‘ (58 ppm)

ga.; Alfalfa (short)
“b. 'Alfalfa (14~ =20 inches
Jdoo o - ¢e Red clover - o
B A T d., Blrdsfoot Trefo11

4. .Pod Contalnln Seeds:,’
R (IZ ppm5 T -
-0 Beans

. o b. L
T P

‘Snap
Green -
- French

SQ‘kFrﬁits:Q
Tttﬁfspm):

a. Apricots g.;‘Strawb
- be Cherries h. Orange.
" c. Peaches ~ {valen
d. Olives- }i.p‘Orange
e. Apples s (Navel
£+ Grapes - “j+ Lemons

-81-

Red\Kidhey{ .

7_2,1,Leavesp&uLeafy Crops:

'WaterCressilr_fNéne7examined,s”

Celery

-Celery leaves'

Celery stalk-

. Cabbage’ e e
~Carrot tops cgt

Turnip greens R LT
Lettuce (mature ST TR

& 1mmature)

3.’=F6fa e . Cror s;"’;
. ‘p-(llO ppmi ‘
| Same as: 1 above’

)

1

-4, Pods Contalnln Seeds.
j';‘;(IO ppm7 ® - ,
- a Shelled cowpeas;F
B ‘b. Beans
. ° €. ‘Green beans?
d. . Lima‘ beans
€. Dry beans ~ ‘
B f@"Black-eyed peaS'
iﬂ*g. - Shelled peas
\ ‘h. 'Peas with pods

5,;/Fru1ts' “
'473 ppm) - -

errles"C‘p : ~a,“Blackberr1es &
s .l - Boysenberries
cia) L b »Blueberr1es
s - e, Cherries .
) - TR d,,7Cranberr1es/'
o ~©. .\ €. Currants
- --f. Dewberries &.
S Loqanberr1es
.. 7 .ge. - Gooseberries
U h. Grapes
o i.d Plums
J. Raspberries ,
ke ,Strawberr1es‘"

o
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L

~

None examlned

‘5 Grain & Seeds',;sv

. ba.

T : T’ c.

'gvrrrl

A.\

Herbicides

Classes of Pest1c1des Con51dered fa.\

x:lBarley
.Dry" beans :
Dry- shelled
lima beans
Corn .~ ' ‘
'Cottonseed

"733f

“"zf

D1camba

a.

71354

A

2 4—D

P1cloram

| Fun91c1des ﬁv

/10'

\

*Phenoxy Compounds'

‘Benzolc and Phenylacetic Acids~“»”‘

Ja.

\

L C‘ Insect1c1des,

Captan

'

a.

B \/"“ N b‘ :

ff‘Chlor1na1
”:(contalni

DDT

Chlor1nated Compounds

Methochhlor,51:‘~‘
- Kelthane (chofoi)

,g.;_ DDT Relatxves (dlfhenyl a117hatics)

*ed Ar,l Hfdrocarbons

‘;\’\' t ) ‘a.o‘
: b
S Ce

Endrln
Aldrin

Dieldrin"ﬂf

d.

6 or more chlorlnes) f

Toxaphene

-

£

Endosulfan
Chlordane fﬁ

.\’ 6‘.

\

fcfaiﬁfs

flzfgm

Che )
e
‘Jj.

R

kSeeggz.*

Oats o
Rye'

‘jSorghum
?Soybean<
~ Vetch se
 Wheat:
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(ATTACHMENT 1, CONTINUED)

| 735 Phggpggrous Compounds,;,\i
| Ca. Dlsulfoton TR
b+ Phorate ~ {°
"C.: Phosdrin: Je
"-ds~ Malathion ke
€« Demeton 1.
- f£. Dimethoate- M
» o Y Parathlon ‘
‘4, Sulfonates
 3{ Ovex (Ovotran)
- 5. Carbamates
*e} Carbaryl

Pestic1des Result1n'

Highest Pesticid

1.Methy1’Perethiod
EPN- o m ,
" Trithion

Dioxathion
Diazinon

 Sulfotepp

b Based on 1 1b Per Acr;? Accordlng to Crop Categorz*rg
A.‘_Grasses (240 ppm); St k
'chloram, amlne salts
B. Grasses (110 ppm).rv |
j*'iMalathlon | | B S N
/é.",Leavee ehdmLeefyCrops:(l?ﬁkppﬁ)z
 ’pD;f:Fo£5gg*Crops (58 ppm)
o eEndosulfan | o o
- E. ﬁPods Contalnigg*Seeds (10 and 12 ppm).
- p“flo ppm._ D1methoate » 12 ppm. Methoxychlor
' Fﬁ‘;Fruits (6.6 and 6.0 ppm). IR
o '6 0: - Carbaryl 1 ,/ {6.62 tEndpsQifgne
/ G. ‘Grain and Seeds (llo_ppm). R
i \Parathlonv
kRefefepee:"Hoergerfend‘iKehage_(1§72)

e Residue Values ‘



S when*residueﬂda;a~areqavaflable.

N
v

: ATTACHMENT J:

' of pesticide residues which can occur on types of vegetation which' .

‘_ w‘” Alternately,,Whéfe:pniylLbso'déta aréavailabie{‘the'fbllbwihgl‘~

,eéhniqués:fotlEsEimatingnPeéticide~RééidUés:bh ‘
;.ngetatiOnzImmgdiately FbllOWinggAppliqatiqn“

At
A

The following techniquesSré?designédjtofproVide“an,estimateVi\

. are utilized byiwildlifg.asffo;ageg‘J :

B

i It’mustfbééﬁpﬁaéi?éd*that:aétuél’resiGUéfvalues'aré~a1wgys,f§~‘

preferable to "calculategd" ork”typical"\values:and,shopld,be'ob-‘

tained’and]utilizedwWhenevé;prSSibles} Actual,residue‘datagbecomeﬁx;

‘:”Teyen more  important in marginalﬂcaSes-"However,‘thethChniqueS o
'given below shOuld‘normally\be‘acceptable substitUtes§inwmost'caSggm‘

o

'“fr?I.ﬁ'betgiminéffhegiﬁtehded uSe raté,inipouhds3per acré;

2. ﬁetefmihe ohffhé homograph.thé;tybefof vegetation hhich isf
y 'wmeSt’appropriatewforrthefndnétarget organiSm(s)fof~cop¢ern; 

f3.',?lace.a/horizonta1‘straight%edge%pn,theTappropriate;appli- -
~*"j/cation,rate.inflb/acrel(¢olumano;’1)‘énd*réad“acr0531t0~‘ -
- the mostﬁapprcpriate;maximumAeXpectedfreSidUé»cbluan S
“Rebord”thiSTexpectéd“residue value (ppm). SRR o

el Wheré;sﬂbécuté LCsg data*aréﬁavaildblébf¢r,a bfrdadr,mammal,
L determine,if‘the\expected‘:esidue‘(ppm)-exCeeds'l/SChuof the
© ' LCsp (ppm) gsgper’the :egulation. Gt T

o

 Method B -

' ,‘pr¢cédu:éucan}be used with;reSérVabionwahd restrictions.

1. Déterminé_the iﬁténdedque;rate?infpbﬁnds'per‘acre;‘

\'7§1~2;g Dete:mine oﬁ~thé/noﬁograph?thé_:Ypefbfgvegetationgwhiéh>is‘f5

most app:opriaté for‘;he_nonitarggtgpgganism(s)_of“qoncern;.
3,f«Place,afhorizontalrsﬁfaight”edge~§h#tﬁefappfbpriate apbii%fj,
- cation rate ih_lblacrgm(Column;Nou‘l),andxreadfapross to -

 ‘the most apprbpriateﬁmaximum:expected“reSidue'column,;'

Record thiSﬁexpethd,:esidue.value'(ppm); .

4. ' Locate on.Tab1e~I<the}bi:dfspecies'thsé'bOGy‘weight‘most
.,‘cloSely-approximates\the species of concerns"Note‘thg~?‘
~ “bird weight and*gramsfof,feed;eatengperjdayhfof,thig* -

- species. . o T TET , e R
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5 f;»‘ATTACHMENT“Jv»CONTINugD)V %‘ e

‘  55,".U$ih§ the abéve.Qalﬁés, §étform§the.fo1lbwih

8
)

. feed eaten per da ( ).xipeStigidéhresidues\(ﬁbﬁ
"we ght‘of‘b1;q‘(g),g\ C T T

'ké;;ADetquiné;iﬁithe,daiiy*ihéééﬁfdn ambﬁnt (mg 
\ .7,;bird;Weight)}e;ceeds 1/5Eh,pf(thesLDSo“(mg/k

regulation.

 [C6mménfs and‘CaQtions; ””;f, 
0 As with anYQOvétSimplificétion‘QtEXEfabolatfonﬁ
";tecqniQueS'dgscribed he:einushouldfalways:be coupled
g ~judgments.T,SeVeral~obvious-f;aws in the techniques ‘a
- below. These shoqu;nOt,be forgotten o:~oVerlooked,i

the techniques. ST

g”égléulatibd:{ 

) = mg pesticide

“ A.:'kg:bird~weigh¥

pesficidé/kg"g
g) as per the

‘- '1;',T5§ techniqﬁes\putyinedvhetein cann6t;begaﬁpliéd't6 ihsec4

3'becausetheyfwill.inhalé,~waikkupbnl'ingestﬁ
~ and otherwise be exposed to greater amounts
 than would vegetation. R R S S

2. Neither can these techniques be effectively

. metabolize, . ,
of pesticide N

used when a

pesticide is applied‘in;a}granular;form;&~whenfa*formuq_

lation takes this form, first'thq‘ahount.of‘

active ingre- -

‘'dient per granule ‘and ‘then theinumberfbfggranples equiva-
{ lent~tojthefnbso,jnjmg/kgvfor“a‘species"should«be deter- -
‘mined,. A judgment can then be madeé, based on application S

" rate and LDsg data, as to whether a species
. -consume 1/5th of its-LDsg in a day. ~

‘is“;ike1Y~tQ_'

R vCertéinQSéedsffillfnot*be;eatén in foto,f Ihétéad}‘onlyv

‘the inSide'unexppsgdﬁportions will ‘be ingesﬁed,,leaving. ;

‘the shellj»hull,qr“pq‘.»  RO :

"*,"4,;;Furghg§;gxgbsuré;beypﬁdithé oral ro

. example; compounds kncwn;to,be'dermally‘toxickcan‘pfeseht"
”*f&dditionalfhazardvas“a result of lqcomoﬁion;th:ough«dew' ,
(and pesticide)*ccvered:vege;ation;' For~39mejt0xi¢antg,.w‘:

- Subacute hazard as the oral route.,

acute or

 45;’}Youhg{birdsamay bé7exposed’to,xelatiVéiy greater amounts

aof~in§e§ted5cont3mina;edvf_ed‘which also may be of smaller
-8ize and therefore contain greater residues. "Table 1

‘f“»refer3~pn1y'toggdu1t birds.>,Inyadditibn;,imma;u:e,bfrds .
df\manyfspeCLGS*gojthrough“a growth _period when their

diet is almost=entlrelyginsec:ivorbus.-

These birds would be .

"espeéially vulnerable during this/ctit;cal<pari¢d.i
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R S

(‘,

) oo S . S Co -

-‘36,.;Allowanbeﬂshbulq3be,madéﬂfbr,aﬁAleastfa\271t0f36fold'u; :
. difference in daily rate*of:food chsumption from day - ¢
Vto”day,‘particularly;in”thé{gase?Of,lafge~birds or. .
k;“inclemen;rwgather,y‘TQUSfNifﬁaﬂpesticide;hadfa,SHértALf‘
"_acting}na§Uré*(SUdﬁ“asfétrychhine)jwhich\cbuldrkill‘ﬁP],

wjig"_»quicklyfollpWingishort,}highbepr5u:e‘levels, deéthf

,"cOuldQQCCuriih)biﬁdS“gérging.in{cdbtémibatedlfeed“\fQ,
- which would ncrmally{heﬁeaten5b§er“aﬁlongérftime“‘“‘=g», 1,
k_pe;iqﬁ.‘~Thereforei,phe*a¢ceptab1e residues 'in vegeta-
”wtiongwquldTbedZ;EQ,B“;imes;less:thanwthbséan:mally o
~«&,‘;conSideredjacceptablega¢cording;to*the“téchﬁiques -

T The«"Uppéfglimi;! residuessp:ésehtedfiniKenéga‘S‘péper]

oL and employed in the&nomograph]weréistatedjin,termS«of

R ‘V“wet&weight.L“Thepbird{cbthmptidn}values~a:e’presented7
S _‘ih‘teme'offdrywaightx“aThis iéga,diScrepancy;_but* o

- drift during applicatiOnaahd‘othérffactors.affect;ng\1~‘a;
residues Shdq1d,essentially;pffset;thiS*weight_baSis/‘~‘**

L gactdrﬁsﬁ'that’fqrthér¥¢9trectiénﬁneg¢fnot'bg;gpplied.f'{~

- 1?8~*}The7téchniqueskeré/OhiYVapétbpriatéxfdr*iﬁigialaéuffééefff .
RN _depositedjresidues*and.do;not'aécount f0r”the]systemic?¢fj‘/‘
-."‘uptakg/by;plant$ﬁwhiqhxQccurSVWithjsomeipgsticides;"ﬁ%~«t

N ,,4{=.§9.’.Thefvaluésqing;hegnqug:éph‘are=not,nequSarily»approﬁ_‘ i
IS ppriate~fotﬁlérge%frui§pbééaUSé,b;rds;will only peck at -, " -
S0 ‘and conshmerthevsnrfaqeﬂpart gf,theﬂﬁrui;”and the = o
,gvalués“in(theWnomograph_pertain¢tqfthe whole fruit. .
1. Since residUesﬁwill1begconcentratedﬁonfthe-fruit‘ e
“ " surface andhnqtJdistributedgévenlyfthroughout, the |
. values are;no;»réptesentatiVegofitheﬁamOuhts~;Hatg‘
- could be expected to be consumed. . oo
“!10;”4The3techniqués~afg'uséful“only,infthe«eyaluatibn»of'ﬂ/ P
o ‘»aéutefand‘shott—term;SubaCUtewhaiard.Q’Ihgy{a:e not . . -
,~intended‘fbr*é&aantiOn ogighronijhazard.;“s BT \

",:£1J‘ whengﬁu1tip1é appiications45ré?madé}ﬂitiisfhééeSSQ:yl*ﬂ"“ ’
o \‘to~know'degradation;rates,to%properly asSessvgpe\;'

37_V;gpplicabilityggf/theftechniques;*;rr-;
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/.,

TAELE lf‘ Relation ef dry feed consumption to body weight of birds.:‘

. Bird Species | B i,i; Adult Weight fff‘],Mean Weight Dry
: , S Ve (g) . Feed Eaten Per
e _Day (9)

(Robin (Buropean) - 3¢ 235
'1n@d}ﬁiﬁq:dove;f{7\_‘:“' .10 1.2
,i‘Bobwhite L f,ffiiﬁ;f o 15,2

Blue tit . J{; fliiV; DT

fMallard, pheasant e 1200 . so

i

. B
=
Fo .
-
. N -
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' ATTACHMENT K:

Mammalian Data

1.*

Older

dRat food consumptlon‘

rat 2-year NOEL.— 200 ppm :
Rat body welght -«0 4 kg

20 gm or 0 02 kg

- |

;Calculatlons

3)7ffa;f;Man body welght
o \b.

-o,Human rlsk calculatlons.

‘d;‘JApply 100 fold safety factor.

Relationshlp (Lehman, 1959). LR

"% body welght consumed X d1etary re51due

e 3,\ﬁe 5% :f*'j S x 1200 ppm

- 60 kg -

_Man food consumptlon ="

H;iV‘fc;ngood consumptlon/b°dy we1ght = 2 5%

loep,
'_100x more sen51t1ve than rat'- ‘

L i :_NOEL X 1/100 = 10 mg/kg/day X 1/100

ii. Food consum2t1on

Body we1ght
:(205%”2" |
~AISO}*

1.5 kg x
T80 kg

i

Xx6mg =g mg/60 kg
TT?SEE;_V i

2458 X ‘4. 0 ppm

iv. ;
o for man is 0.1
‘ person/day or 4. 0‘

[

1500 g or 1 5 "

(%) x re51dues (ppm)

'*“tux,ppm-y' :
~oppmi o

Human Risk Approach U51ng Mammallan Data :

)
1

# mg/kg/day consumed PR
]\«f— 10/mg/kg/day =

NOEL ’

kg

manQis'>V

0.1 mq/kg/day |
mg/kg/day

xoél mg/kg/daf

person/dayd}‘

0. l mg/kg/daY] ff; d?”:.pd

tThus, safe level (or NOEL) estab11shed -
mg/kg/day or 6 0 mg/60 kg

P /‘:’A,
EERS
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HFood\Item 'Tolerance ‘ *73Factor *”Diet NOELl/

o

‘(ATTACHMENTARP‘chTinUEb)f*w?g‘;fvn*i“f*.“ R O

' 5~51C Correlation of NOEL with residue (or tolerance) data

Crop or- fM*Established iFood 'nDaily = Contribution to f‘“yﬁﬁ

n St o Sy (ma/day/l's kg) L
e T ) ,ugg)_. 26 R

{'ebetohséedglp.inpmh‘”ix;'o;isslix,}iﬁskg\¥ 10.00045 (o ooo4s

: - .cottonseed, which constitutes only 0.15

__contribute 0.0075 percent (0. 0003/ppm/4 ppm or 0. °°°45 > na/6 mg)
“?towards the NOEL or ADI for ‘man.2/ : L |

“H:E/f Acutal1y con31dered an ADI (Acceptable Dietary Intake) by toxxé'l/

f_TZ/[;Tolerances are" granted on' all crops until, theoretically, the

mg/1 s kg‘/
S = 0.0003ppm) s

These calculations indicate that a tolerance of 0 2 ppm on. S
‘percent of man's diet, w111/

mgn,cologists.

; NOEL or ADI for man is reached.~

s ,"r
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